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ON  THE  REACTIONS  OF  FERRIC  SALTS 
WITH  SULPHOCYANIDES. 

By  J.  H.  GLADSTONE,  D.Sc.,  F.R.S. 

In  the  Chemical  News  for  Odober  appear  the  four  parts 
of  a  paper  by  Mr.  H.  M.  Vernon  on  “  The  Reactions  of 
Ferric  Salts  with  Sulphocyanides.”  He  begins  by  refer¬ 
ring  to  my  experiments  published  in  the  Phil.  Trans,  of 
1855,  p.  179,  which  he  says  were  made  “  with  a  view  to 
determining  whether  the  quantity  of  a  salt  formed  in  a 
solution  was  dependent  on  the  masses  of  the  reading 
salts  in  accordance  with  the  law  of  mass  adion,  the 
importance  of  which  was  then  only  beginning  to  be 
thoroughly  recognised.”  He  further  states:  “The  re¬ 
sults  obtained  did  not  appear  to  obey  the  law  of  mass.” 

Now,  the  objed  of  my  paper  was,  as  its  title  imports, 
to  examine  the  “  circumstances  modifying  the  adion  of 
chemical  affinity.”  I  sought,  in  fad,  to  decide  by  crucial 
experiments  between  the  then  contending  theories  of 
Bergman  and  Berthollet ;  and  the  influence  of  mass  was 
merely  one  of  the  points  studied  with  this  view.  The 
changes  of  amount  of  a  coloured  salt  by  varying  the 
mass  of  one  of  the  colourless  salts  in  the  solution  had  a 
very  important  bearing  on  the  question  of  reciprocal  de¬ 
composition;  but  of  course  I  was  unacquainted  with  the 
mathematical  law  of  mass,  which  was  not  discovered  till 
many  years  afterwards  by  other  observers. 

Mr.  Vernon  has  also  apparently  misunderstood  my 
ferric  sulphocyanide  experiments  themselves,  as  well  as 
the  conclusions  I  drew  from  them  nearly  forty  years  ago. 
On  the  appearance  of  the  first  instalment  of  his  paper,  I 
wrote  to  him,  pointing  this  out.  He  replied  expressing 
his  regret,  but  in  subsequent  papers  no  correction  has 
appeared,  so  I  am  compelled  to  make  the  corredion 
myself.  In  doing  so,  I  propose  to  examine  his  experi¬ 
ments  and  point  out  where  they  differ  from,  corroborate, 
or  supplement  my  own. 

In  the  first  place,  it  is  only  due  to  Mr.  Vernon  to  state 
that  his  investigation  contains  a  very  large  amount  of 
work,  which  has  evidently  been  carefully  performed  ;  and 
that  he  has  described  various  reactions  which,  as  far  as  I 
know,  have  never  been  observed  before.  My  objection  is 
not  to  his  experimental  results,  which  are  never  in  dired 
contradidion  to  my  own,  but  to  the  very  theoretical  con¬ 
clusions  drawn  from  them. 

Mr.  Vernon  attributes  much  to  his  method  of  deter¬ 
mining  the  amount  of  ferric  sulphocyanide  formed,  and 
says  it  differs  essentially  from  mine.  It  does  so;  but  I 
was  acquainted  with  both  methods.  On  turning  to  the 
appendix  to  my  paper  (note  B,  p.  222)  it  will  be  seen  that 
after  the  presentation  of  the  paper,  and  to  meet  a  question 


suggested  by  Prof.  Stokes,  I  did  make  experiments  in  the 
way  Mr.  Vernon  has  adopted.  On  turning  to  Note  A, 
p.  221,  there  will  be  found  reasons  for  preferring  the 
method  I  employed.  I  believed  then  that  the  horizontal 
method  would  give  the  truest  results.  I  believe  so  still. 

Mr.  Vernon  says  that  I  assumed  that  the  water  added 
had  no  reducing  effed  on  the  colour  of  the  ferric  sulpho¬ 
cyanide  beyond  that  due  to  dilution.  So  far  from  this 
being  the  case,  it  was  well  known  to  me,  and  was  studied 
at  considerable  length,  as  will  be  seen  at  pp.  201  to  203, 
and  p.  222.  It  was  subsequently  worked  out  numeri¬ 
cally  by  me.  (See  Quarterly  Journal  of  the  Chemical 
Society  for  1858,  p.  36). 

Effect  of  Increased  Mass. 

The  experiments  described  in  the  Chemical  News, 
vol.  lxvi . ,  p.  178,  and  the  accompanying  diagram,  corro¬ 
borate  the  statements  of  my  paper  in  two  points:  — 

x.  That  to  a  given  dilution  of  a  mixture  of  equivalent 
quantities  of  ferric  salt  and  a  sulphocyanide,  the  addition 
of  further  quantities  of  ferric  salt  increases  the  amount 
of  ferric  sulphocyanide  more  and  more. 

2.  That  if  water  be  added  to  a  mixture  of  ferric  salt 
and  sulphocyanide  a  “  reduction  of  colour  effed  ensues,” 
over  and  above  what  is  due  to  the  greater  bulk  of  the 
solution. 

The  curves  in  my  paper,  and  those  in  Mr.  Vernon’s 
diagram  on  p.  178,  represent  totally  different  phenomena. 
My  curves  always  represent  the  increasing  amount  of 
ferric  sulphocyanide  produced  when  the  proportion  of 
one  of  the  two  salts  mixed  together  is  increased.  Mr. 
Vernon’s,  on  the  contrary,  represent  the  effed  of  different 
amounts  of  water  on  the  ferric  sulphocyanide  in  the 
several  mixtures.  It  is  this  ad:on  which,  he  says,  con¬ 
firms  the  “law  of  mass.”  It  maybe  so;  but  I  cannot 
admit  the  different  values  which  he  attaches  to  A  (the 
colour  value  at  infinite  concentration),  in  the  table  on 
p.  179,  excepting  that  in  the  first  column,  1  : 100,  where 
the  extrapolation  is  not  carried  very  far.  Whatever  may 
be  the  case  at  infinite  concentration,  it  is  evident  from 
Mr.  Vernon’s  table  that  at  any  dilution,  such  as  400  litres, 
it  is  the  1  :  1  solution  that  has  the  least  colour  effed, 
due  to  ferric  sulphocyanide,  and  1  :  100  that  has  the 
most. 

The  assumption  “  that  ferric  chloride  and  potassic 
sulphocyanide  in  equivalent  quantities  read  almost  com¬ 
pletely  at  infinite  concentration  to  form  ferric  sulpho¬ 
cyanide,”  seems  to  depend  upon  an  experiment  in  which 
he  prepared  such  a  mixture  and  compared  it  with  a 
solution  of  ferric  sulphocyanide,  which  was  prepared  by 
decomposing  barium  sulphocyanide  by  ferric  sulphate. 
He  found  them  to  be  very  nearly  alike  in  colour  value. 
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Of  course,  the  observation  was  not  made  at  infinite  con¬ 
centration,  or  anywhere  near  it,  but  as  it  came  into  diredt 
collision  with  my  own  view,  that  in  such  a  mixture  there 
would  only  be  formed  about  17  per  cent  of  the  possible 
ferric  sulphocyanide,  I  sought  for  the  cause  of  the  dis¬ 
crepancy.  It  was  not  far  to  seek.  In  the  original 
investigation  I  endeavoured  to  make  ferric  sulphocyanide 
by  the  same  process,  but  I  state  that  it  is  always  impure, 
containing  some  ferrous  salt  and  free  sulphur.  However, 
I  asked  Mr.  Hibbert  to  repeat  Mr.  Vernon’s  experiment. 
He  obtained  the  same  result  as  Mr.  Vernon,  an  approxi¬ 
mate  similarity  in  the  depth  of  red  colour  in  the  two 
solutions  ;  but  at  the  same  time  he  verified  my  old  state¬ 
ment  that  ferric  sulphocyanide  so  produced  was  very 
impure,  and  found  that  so  far  from  the  solution  containing 
the  theoretical  quantity  of  ferric  sulphocyanide,  the  red 
colour  was  greatly  increased  by  the  addition  of  more  of 
either  ferric  chloride  or  potassic  sulphocyanide. 

There  is,  therefore,  no  reason  to  suppose  that  in  a 
mixture  of  equivalent  amounts  of  ferric  chloride  and 
potassium  sulphocyanide  the  ordinary  law  of  reciprocal 
decomposition  and  the  usual  effedt  of  increased  mass  do 
not  hold  good. 


Influence  of  the  Other  Radicals  Present  in  Determining 
the  Amount  of  Ferric  Sulphocyanide. 

In  the  Chemical  News,  vol.  lxvi.,  pp.  191  and  202, 
Mr.  Vernon  describes  a  large  number  of  experiments  in 
which  he  mixed  different  ferric  salts  with  different  sulpho¬ 
cyanides,  and  that  at  different  degrees  of  dilution.  His 
results,  as  exhibited  in  the  table  on  p.  192,  are  perfedtly 
in  accordance  with  my  general  views  ;  in  several  respedts 
they  confirm  my  experiments,  and  in  others  go  beyond 
them.  They  show  : — 

1.  That  the  amount  of  red  salt  produced  is  affedted  by 
the  nature  of  every  other  substance  that  is  present  in  the 
solution. 

2.  That  it  is  affedted  by  the  mass  of  the  different  sub¬ 
stances  present. 

The  amount  produced  where  100  equivalents  of  ferric 
salt  are  employed  is  invariably  far  greater  than  when 
the  proportion  is  that  of  single  equivalents.  We  are  able 
to  compare  the  mixture  of  equivalents  of  sulphocyanide 
of  potassium  with  1  and  with  100  equivalents  of  ferric 
chloride  at  a  dilution  of  160  litres.  They  are  as  i8-6  to 
163*4  5  lhat  is,  the  mixture  which  contains  a  very  large 
excess  of  ferric  chloride  gives  nearly  nine  times  as  much 
indication  of  the  red  salt  as  the  other  one  does.  This 
difference  is  no  doubt  exaggerated  by  two  circumstances, 
the  effedt  of  water  being  greater  on  the  dilute  than  on 
the  strong  sulphocyanide  solution,  and  the  excess  of 
undecomposed  ferric  chloride  being  itself  red  in  colour. 
Still,  after  making  due  allowance  for  these  qualifications, 
the  results  are  fully  confirmatory  of  my  views  on  the 
influence  of  mass. 

3.  That  the  order  in  which  the  different  ferric  salts  are 
decomposed  by  the  sulphocyanide  is  the  same  as  in  my 
paper,  and  the  proportions  are  nearly  the  same. 

The  following  table  gives  the  colour  value  of  a  mixture 
of  equal  equivalents  of  the  given  ferric  salt  and  potassium 
lulphocyanide : — 

Colour  Value. 


Ferric  Salt. 


Vernon. 


Gladstone. 


Nitrate 
Chloride  . 
Sulphate  .  .. 

Acetate  . . 


io*4 

10*0 

9-0 

8-9 

7 '5 

6'5 

17 

20 

I  obtained  a  still  smaller  colour  value  from  the  citrate 
than  Mr.  Vernon  did,  and  I  give  no  quantitative  values 
as  derived  from  the  tartrate. 

4.  lhat  the  nature  of  the  base  originally  combined 
with  sulphocyanogen  has  a  great  influence  on  the  results. 

I  proved  this,  but  did  not  work  it  out  quantitatively, 
except  once  in  the  case  of  hydrogen.  Mr,  Vernon  gives 


adtual  figures.  From  his  table  we  learn  that  the  order  in 
which  the  colourless  sulphocyanides  are  decomposed  is  : 
potassium  most  easily,  then  ammonium,  sodium,  calcium, 
and  barium.  We  learn  also  that  this  is  the  case  whether 
we  are  dealing  with  100  equivalents  of  ferric  salt  or  equal 
equivalents. 

5.  Another  important  matter  which  may  be  deduced 
from  Mr.  Vernon’s  figures  is,  that,  for  producing  the 
coloured  salt,  the  order  of  the  bases  is  pradtically  the 
same  whatever  may  be  the  acid  radical  of  the  ferric  salt, 
and  the  order  of  the  acids  is  the  same  whatever  may  be 
the  base  of  the  sulphocyanide  ;  and  that  this  is  true  for 
both  the  degrees  of  dilution  given. 

Effect  of  Changes  of  Temperature. 

There  is  a  series  of  experiments  in  the  Chemical 
News,  vol.  lxvi.,  p.  214,  on  the  effedt  of  variation  of  tem¬ 
perature  upon  different  solutions  containing  ferric  sulpho¬ 
cyanide.  The  changes  of  colour  are  very  marked.  They 
are  not  of  a  permanent  nature,  for  the  original  degree  of 
colour  is  restored  on  cooling.  The  experiments  are  new 
and  interesting,  but  Mr.  Vernon  has  been  led  astray  in 
the  explanation  of  them,  through  his  having  omitted  to 
notice  the  effedt  of  temperature  on  the  excess  of  ferric  salt 
not  sulphocyanide.  Thus,  in  the  first  six  experiments, 
he  took  100  equivalents  of  ferric  chloride  mixed  with  1 
equivalent  of  the  colourless  sulphocyanides  of  potassium, 
ammonium,  sodium,  lithium,  barium,  and  calcium  ;  and 
on  heating  them  from  203  to  60°  C.,  the  colour  was  in¬ 
creased  in  each  instance  about  40  per  cent.  It  is  evident 
that  each  solution  must  have  had  at  least  99  per  cent  of 
its  iron  in  the  condition  of  undecomposed  ferric  chloride, 
and,  as  this  is  itself  a  reddish  salt,  the  colour  of  the 
solution  must  have  been  partially  due  to  it.  Now,  on 
referring  to  my  paper  “  On  the  Effedt  of  Heat  on  the 
Colour  of  Salts  in  Solution  ”  (Phil.  Mag.,  December, 
1857),  if  appears  that  on  heating  its  solution  “  sesqui- 
chloride  of  iron  passes  from  orange  to  a  deep  and  almost 
pure  red.” 

No  figures  were  there  given,  so  I  have  thought  it  worth 
while  to  look  into  the  matter  a  little  further.  It  was 
found  on  experiment  that  not  only  does  the  ferric  chloride 
change  colour  on  heating,  but  the  amount  of  change  varies 
greatly  with  the  proportion  of  water  present  and  the 
length  of  time  during  which  the  heating  is  continued. 
Thus  in  a  3  8  per  cent  solution  the  depth  of  colour  was 
about  doubled  at  once  when  heated  from  20°  to  6o°  C. ; 
while  in  a  o-o6  per  cent  solution  it  increased  fourfold. 
These  figures  are  inevitably  vague  on  account  of  the 
change  of  tint.  It  was  found  also  that  the  colour  of  a 
solution  containing  100  equivalents  of  ferric  chloride  at 
the  ordinary  temperature  is  increased  about  twenty-fold 
on  the  addition  of  1  equivalent  of  potassium  sulpho¬ 
cyanide  ;  but  when  the  two  are  compared  at  6o°  the 
increase  is  not  nearly  so  great. 

This  suggested  the  idea  that  the  effedt  01  rise  of 
temperature  on  the  ferric  sulphocyanide  might  adtually 
decrease  its  colour  value.  That  this  is  the  case  is  pretty 
evident  from  Mr.  Vernon’s  observations  that  the  adtual 
value  of  a  mixture  of  single  equivalents  of  ferric  chloride 
and  potassium  sulphocyanide  (where,  of  course,  very 
nearly  all  the  colour  was  due  to  the  deep  red  ferric 
sulphocyanide],  was,  on  heating,  reduced  from  100  to 
46  8.  But  the  matter  was  tested  further  by  heating  a 
solution  of  the  impure  ferric  sulphocyanide,  obtained  by 
the  double  decomposition  of  ferric  sulphate  and  barium 
sulphocyanide.  This  was  also  weakened  in  colour  on 
heating;  but  a  better  experiment  was  made  by  mixing 
1  equivalent  of  ferric  chloride  with  100  equivalents  of 
potassium  sulphocyanide,  when,  according  to  the  laws 
of  reciprocal  decomposition,  very  little  undecomposed 
ferric  chloride  could  have  been  in  the  solution.  The 
colour  value  of  the  deep  red  salt  was  diminished  50  per 
cent  on  heating  from  20°  to  6o°  C. 

This  result,  if  true,  is  curious,  as  it  indicates  that  the 
adtion  of  increased  temperature  on  ferric  sulphocyanide 
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is  analogous  to  that  of  increased  dilution,  while  in  all 
solutions  of  coloured  salts  examined  by  me  in  1857,  I 
found  “  the  increase  of  heat  having  the  opposite  effedt  to 
an  addition  of  water.”  It  is  possible,  however,  that  this 
reduction  may  be  brought  about  by  a  change  in  the  rela¬ 
tive  affinities  arising  from  the  change  of  temperature. 

Without  discussing  Mr.  Vernon’s  theoretical  conclu¬ 
sions,  it  therefore  appears  to  me  that  the  whole  of  his 
careful  experiments  not  only  are  in  accordance  with  my 
old  views  of  the  reciprocal  decomposition  of  salts  in 
solution,  but  furnish  some  additional  arguments  in  their 
favour. 


ON  THE  ABSORPTION  OF  NITROGEN  BY 
PLANTS.* 

By  GEORGES  VILLE. 


Nitrogen. 

In  crop. 

In  seed. 

Proportion  of  nitrogen 
in  the  crop  to  that 

Nitrogen 
drawn  from 

Grm. 

Grm. 

in  seed. 

the  air. 
Grm. 

No.  1.  0-0097 

o'oogg 

Equal 

o-ooo 

No.  2.  O'OII 

0-0039 

2-9 

0*007 

No.  3.  0  053 

0-0038 

r3'9 

0-050 

From  reasons  which  it  is  needless  to  recal,  the  com¬ 
mission  decided  that  a  second  experiment  subsidiary  to 
the  former  should  be  made.  To  this  end,  a  small  glass 
bell  was  fixed,  in  which  there  should  be  only  a  single 
cultivation  of  cress  in  calcined  sand,  the  air  of  the  metal 
cage  passing  into  the  small  bell  before  entering  the 
aspirator.  This  was,  in  fadt,  making  separate  experi¬ 
ments  with  the  same  air.  The  following  was  the  result 
of  the  second  experiment: — 


When  I  began  my  experiments  on  the  absorption  of 
nitrogen  by  plants  the  reigning  opinion  attributed  all  the 
nitrogen  of  plants  over  and  above  that  of  the  manures  to 
the  ammonia  of  the  air. 

The  first  point  to  solve  was,  therefore,  to  know  if  the 
air  really  contained  ammonia,  and  if  this  ammonia  occurred 
there  in  a  quantity  sufficient  for  the  great  part  ascribed 
to  it. 

I  will  not  again  return  to  my  determinations  of 
ammonia,  which  you  know  ;  I  confine  myself  to  remind 
you  that  I  devoted  to  this  research  two  entire  years,  and 
that  the  result  of  sixteen  determinations  was,  as  a  mean, 
in  100  cubic  metres  of  air,  2*84  m.grms.  Ten  years  later, 
M.  Schlcesing  found  2-56  ;  difference,  0-28  milligrm. 
referred,  in  round  numbers,  to  130  kilogrms.  of  air. 

2.  At  the  side  of  the  apparatus  which  served  for  the 
determination  of  the  ammonia  there  was  a  second 
apparatus  consisting  essentially  of  a  glass  bell  in  connec¬ 
tion  with  a  second  aspirator,  which  conveyed  into  the 
interior  of  the  bell  a  volume  of  air  approximately  equal  to 
that  which  served  for  the  determination  of  the  ammonia 
in  an  independant  apparatus  placed  at  its  side. 

The  following  was  the  result  of  the  experiment: — 

Nitrogen  of  the  crop . 0-258  grm. 

Nitrogen  of  the  ammonia  ) 

of  the  air  . o'ooi  grm.  >  ..  0-155  ,, 

Nitrogen  of  the  seed  ..  0-154  ,,  ) 


Nitrogen  absorbed  by  the  plants 


0-103  ,» 


This  experiment  having  been  contested,  I  offered  the 
Academy  to  repeat  it  under  a  commission  which  it  should 
nominate.  My  offer  was  accepted.  This  commission, 
consisting  of  MM.  Chevreul,  Dumas,  Payen,  Regnault, 
Peligot,  drew  up  the  programme  which  I  was  to  follow,  to 
which  I  submitted  without  discussion. 

The  experiment  executed  at  the  museum  consisted,  in 
fadt,  of  two  independent  experiments  :  the  first,  where  the 
plants,  cultivated  in  calcined  sand,  were  shut  up  in  a 
cage  of  metal  with  glass  sides;  the  second,  executed 
under  a  small  glass  bell,  was  in  reality  the  exadt  copy  of 
my  former  experiment  of  1849. 

We  will  first  take  the  result  of  the  experiment  per- 
ormed  in  the  metal  cage.  The  plant  seledted  was 
cress  : — 


Weight  or  Weight  of 

crop.  seed. 

Grm.  Grm. 


Proportion  of  Excess  of  nitro- 
crop  to  seed,  gen  in  crop. 

Grm. 


No.  i.  2-241  0-319 

No.  2.  1-506  0-127 

No.  3.  6-021  0124 


7  times  0  000 

11  ,,  0-007 

48  „  0-050 


We  see  that  the  experiment  consisted  of  three  inde¬ 
pendent  cultivations  in  separate  pots,  all  three  plunged 
in  the  same  basin  of  distilled  water. 


Experiment  0/1853  on  Cress. 

Weight  of  crop  .  3  60  grm. 

Weight  of  seed  .  0-206  „ 

Proportion  of  crop  to  seed  ..  ..  17-4 

Nitrogen. 

In  crop  . 

In  seed  . 

Proportion  of  N  in  crop  to  that 
of  seed . 

N  drawn  from  air . 

The  second  experiment  concluded  like  the  former.  I 
consider  it  the  purest  and  most  irreproachable  that  has 
ever  been  performed,  considering  that  there  were  employed 
only  500  grms.  calcined  sand  and  a  litre  of  distilled  water, 
which  scarcely  contained  o-oooi  of  nitrogen  ! 

But  what  gives  it  for  me  an  inestimable  value  is  that 
it  reproduces,  term  for  term,  my  experiment  of  1849  in  a 
limit  of  approximation  of  which,  to  my  knowledge,  the 
history  of  vegetable  physiology  offers  no  instance. 

Permit  me  to  introduce  here  my  experiment  of  1849,  as 
I  have  given  that  of  1853,  to  render  the  comparison  easier 
and  more  striking  : — 


Weight  of  crop  .. 

8-13  grm. 

Weight  of  seed  . 

o-53i 

Proportion  of  crop  to  seed  . . 

166 

Nitrogen. 

In  crop  . 

0-147  g™. 

In  seed  . 

0-026  ,, 

Proportion  of  N  in  crop  to  that  of 

seed  . 

5 ’6 

N  derived  from  air . 

0108  ,, 

Finally,  these  are  the  experiments  which  M.  Breal,  the 
assistant  of  M.  Deherain,  has  just  verified,  placing  him- 
self,  in  my  opinion,  in  conditions  much  less  rigorous  than 
those  in  which  I  operated. 

The  year  1853  was  one  of  the  most  harassing  of  my 
life.  When  I  asked  the  commission  for  a  locality  for  the 
experiment  of  control,  I  was  shown,  in  Rue  Paliveau,  at 
the  extremity  of  the  nursery  grounds  of  the  museum,  a 
vague  plot  where  there  was  neither  a  house,  nor  buildings, 
nor  water.  I  had  to  construct  everything :  a  shelter  for 
my  aspirator — a  shed,  the  walls  and  the  roof  of  which 
were  bitumenised  paper.  To  work  my  aspirator,  I  had  to 
construct  an  artificial  reservoir.  I  was  then  living  at  the 
opposite  extremity  of  Paris,  in  the  suburb  of  Grenelle,  at 
a  distance  of  8  kilometres  from  the  museum,  which  I  had 
to  traverse  twice  daily. 

In  an  early  letter  I  will  explain  to  you  three  demon¬ 
strations  of  the  absorption  of  nitrogen  of  a  different 
character  which  I  have  produced.  This  I  can  do  the 


0-0035  grm. 
0035  „ 

0-0063  „ 

0-0063  „ 

5'5 

0-0287  orm< 


*  Extracts  from  a  letter  to  tire  Editor. 
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more  easily,  as  the  library  of  the  Royal  Society  contains 
my  “  Recherches  Experimentales,”  edition  in  4-to.,  of 
1853,  and  the  more  complete  8vo.  edition  of  1868. 


SOME  RESULTS  AND  CONCLUSIONS  DERIVED 
FROM  A  PHOTOGRAPHIC  STUDY 
OF  THE  SUN. 

By  GEORGE  E.  HALE. 


In  view  of  the  fact  that  the  study  of  prominence,  facula, 
and  sun-spot  spedra  by  photographic  means  has  now  been 
taken  up  by  several  investigators,  it  seems  desirable  to 
bring  together  the.  results  of  the  work  in  this  diredion 
which  has  been  in  progress  at  the  Kenwood  Observatory 
since  April,  1891.  Some  of  these  results  have  been  pub¬ 
lished  before  or  casually  referred  to  in  papers  on  other 
branches  of  solar  work,  but  they  cannot  fail  to  be  of 
greater  value  for  comparison  with  the  investigations  of 
others  if  grouped  in  a  single  article.  There  also  remain 
to  be  mentioned  several  disconneded  matters  to  which 
attention  has  not  yet  been  called. 

The  following  are  some  of  the  results,  with  several, 
conclusions  to  which  I  have  been  led  ;  further  investiga¬ 
tions  may  very  possibly  render  necessary  material  modi¬ 
fications  in  the  views  here  expressed. 

Chromosphere  and  Prominences, 

1.  H  and  K  are  always  present  as  the  strongest  lines  in 
the  chromosphere  and  prominence  spedrum. 

2.  These  lines  extend  to  the  highest  parts  of  all  pro¬ 
minences,  but  have  not  yet  been  traced  to  any  greater 
distance  from  the  limb,  i.e.,  into  the  corona. 

3.  K  seems  to  be  invariably  stronger  than  H,  and  ex¬ 
tends  farther  from  the  limb. 

4.  In  cases  of  motion  in  the  line  of  sight  the  distorted 
forms  of  the  H  and  K  lines  are  similar. 

5.  Prominences  have  the  same  form  in  both  lines. 
Where  apparent  differences  exist  they  may  probably  be 
ascribed  to  the  greater  brightness  of  K.  (This  remark 
also  applies  to  4). 

6.  Both  H  and  K  expand  rapidly  in  width  from  the 
upper  surface  of  the  chromosphere  to  its  base.  Conse¬ 
quently  photographs  taken  with  the  slit  just  tangent  to 
the  limb  show  these  lines  more  than  twice  as  broad  as 
they  appear  in  the  higher  regions  of  prominences. 

7.  Both  lines  are  often  doubly  reversed  (narrow  dark 
lines  running  down  the  centre  of  the  bright  lines)  in  the 
chromosphere,  and  sometimes  in  the  base  of  bright  pro¬ 
minences. 

8.  H  is  always  accompanied  by  a  hydrogen  line  (He), 
but  this  line  is  much  fainter,  and  does  not  extend  so  high 
in  prominences. 

g.  The  entire  series  of  ultra-violet  hydrogen  lines  have 
been  photographed  in  very  bright  prominences,  but  in 
faint  prominences  the  lines  more  refrangible  than  ar  or 
Bi  are  usually  absent  from  the  photographs.  They  may, 
however,  be  present  as  very  faint  lines  in  all  prominences, 
but  remain  invisible  on  the  photographs  on  account  of  the 
brilliancy  of  the  atmospheric  spedrum. 

10.  The  line  ai  is  frequently  accompanied  by  a  line 
slightly  more  refrangible,  which  is  probably  not  due  to 
hydrogen.  In  a  few  cases  has  been  single  in  certain 
parts  of  a  prominence,  and  double  in  other  parts. 

11.  The  upper  component  of  a(  is  sometimes  doubly 
reversed  in  the  chromosphere. 

12.  No  prominence  has  yet  been  found  which  showed 
the  H  and  K  lines  alone,  i.e.,  without  some  of  the  less 
refiangible  hydrogen  lines. 

13.  The  forms  of  prominences  as  observed  in  C  and  in 
H  and  K  seem  to  be  the  same,  though  they  may  be  more 
extensive  in  the  latter  lines. 

14.  Prominences  seem  to  have  the  same  motion  in  the 
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line  of  sight,  whether  observed  in  C  or  in  H  and  K.  (In 
one  case  where  the  motion  of  the  entire  prominence  was 
considerable,  a  large  number  of  lines  in  the  ultra-violet, 
all  that  were  visible  on  the  photograph,  were  equally 
displaced  with  H  and  K). 

15.  The  spedra  of  eruptive  prominences  frequently 
contain  many  metallic  lines  in  the  ultra-violet ;  notably 
the  magnesium  triplet  at  A383.  (See  my  article  on  “  The 
Ultra-Violet  Spectrum  of  the  Solar  Prominences  ”). 

16  Eruptive  prominences  sometimes  exhibit  a  con¬ 
tinuous  spedrum  in  the  ultra-violet. 

17.  Prominences  frequently  show  evidences  of  spiral 
motion. 

Faculce. 

18.  Both  H  and  K  are  always  reversed  in  faculse. 

19.  These  reversals  are  usually  (if  not  invariably) 
double,  a  narrow  dark  line  running  down  the  centre  of 
the  broader  bright  line.  The  appearance  on  the  photo¬ 
graph  is  consequently  as  if  there  were  two  narrow  bright 
lines  separated  by  a  narrow  dark  line,  in  the  centres  of 
the  broad  dark  shades  at  H  and  K.  In  some  instances 
I  have  noticed  that  one  of  these  narrow  bright  lines  was 
missing  in  certain  portions  of  a  facula,  an  unsymmetrical 
double  reversal  resulting. 

20.  Distortions  in  the  doubly  reversed  IT  and  K  lines 
of  the  faculae  are  rare.  I  have  found  but  one  or  two  in¬ 
stances  of  this  kind,  and  in  these  cases  the  distortions 
took  the  form  of  expansions  in  the  lines. 

21.  H  is  usually  unaccompanied  by  the  slightly  less  re¬ 
frangible  hydrogen  line,  referred  to  above  as  being  always 
present  in  prominences.  In  a  few  cases,  however,  this 
line  has  been  found  extending  across  spots,  and  for  some 
distance  in  the  faculae  on  either  side. 

22.  Neither  ai  nor  any  other  bright  lines  more  refran¬ 
gible  than  H  and  K  have  been  found  in  faculae  or  spots. 

23.  Curved  forms  predominate  in  faculae,  and  suggest 
some  relation  with  spiral  forms  in  prominences. 

Shots. 

24.  The  bright  H  and  K  lines  seem  to  invariably  extend 
entirely  across  every  sun-spot.  Both  lines  are  doubly  re¬ 
versed  in  the  faculae  which  probably  completely  surround 
every  spot.  In  the  umbra  the  reversals  are  narrower,  and 
the  dark  central  line  is  usually  absent. 

25.  Small  spots,  especially  when  members  of  a  group 
containing  large  spots,  are  frequently  completely  covered 
with  faculae. 

26.  In  the  ultra-violet  spedra  of  spots  the  dark  lines  of 
the  solar  spedrum  do  not  seem  to  undergo  selective  widen¬ 
ing,  as  in  the  less  refrangible  parts  of  the  spedrum. 
Beyond  the  presence  of  the  bright  H  and  K  lines,  and 
the  infrequent  appearance  of  He,  the  spot  spedrum 
seems  to  differ  from  the  ordinary  solar  spedrum  only  by 
the  increased  general  absorption. 

27.  Distorsions  of  the  bright  H  and  K  lines  in  spots  are 
extremely  rare. 

Conclusions. 

28.  The  exad  agreement  of  H  and  K  with  the  two 
strongest  lines  in  the  spedrum  of  the  calcium  spark  leads 
me  to  attribute  these  prominence  lines  to  calcium.  While 
the  properties  of  calcium  in  its  terrestial  condition  make 
it  difficult  to  see  how  its  vapour  can  form  the  most  im¬ 
portant  constituent  of  the  prominences,  yet  I  do  not  see 
how  we  are  to  escape  from  this  conclusion. 

29.  No  other  than  a  negative  conclusion  can  as  yet  be 
offered  in  regard  to  the  perplexing  question  of  the  so-called 
“  white  prominences.”  At  the  eclipse  of  August  29, 1886, 
a  large  prominence  was  photographed  which  was  said  by 
Professor  W.  H.  Pickering  to  have  no  other  lines  in  its 
spedrum  than  H  and  K,  and  a  faint  trace  of  an  ultra¬ 
violet  line,  in  addition  to  a  bright  continuous  spedrum. 
He  goes  on  to  add  ( Annals  of  Harvard  College  Observa¬ 
tory,  vol.  xviii.,  No.  5,  p.  100) :  “  It  was  therefore  quite 
invisible,  both  before  and  after  totality,  by  the  usual  spec¬ 
troscopic  method,  as  was  in  fad  noted  at  the  time  by 
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Professor  Tacchini.”  The  character  of  the  photograph, 
at  least  so  far  as  can  be  judged  from  the  reproduction 
accompanying  the  report,  was  hardly  such  as  to  warrant 
any  very  positive  statement  as  to  the  absence  of  the 
hydrogen  lines,  particularly  as  they  might  have  been 
partly  obscured  by  the  bright  continuous  spedtrum.  The 
prominence  might  also  have  been  eruptive  in  nature,  not 
lastinglonger  than  the  duration  of  totality,  and  thus  may 
not  have  existed  when  Professor  Tacchini  made  his  ob¬ 
servations  before  and  after  the  eclipse.  However,  this 
may  be,  for  this  is  only  one  of  a  number  of  cases  in  which 
“  white  prominences  ”  have  been  recorded,  I  have  as  yet 
found  no  prominences  which  exhibited  H  and  K  without 
the  hydrogen  lines.  This  point  has  not  been  made  the 
subject  of  special  investigation,  however,  and  it  may  be 
that  some  cases  of  the  kind  may  ultimately  be  brought  to 
light. 

30.  The  fadt  that  small  spots  are  sometimes  completely 
covered  with  faculous  matter  (or  possibly  with  promin¬ 
ences)  may  assist  in  explaining  the  anomalous  heat  radia¬ 
tions  recently  measured  in  certain  spots  by  Professor 
Frost  (Astronomy  and  Astro-Physics,  October,  1892).  I 
hope  to  take  up  this  point  more  in  detail  elsewhere. 

31.  Photographic  methods  have  abundantly  substan¬ 
tiated  the  conclusions  long  ago  drawn  from  visual  obser¬ 
vations  in  regard  to  the  nature  of  faculae.  In  a  great 
many  photographs  taken  with  the  spedtroheliograph, 
faculae  are  shown  projecting  above  the  sun’s  limb.  And 
the  intimate  relationship  between  faculae  and  eruptive 
prominences  is  not  less  evident,  especially  in  composite 
photographs  showing  faculae  and  prominences  on  the 
same  plate.  When  we  consider  that  eruptive  prominences 
probably  arise  from  faculae,  it  is  not  at  all  surprising  that 
such  prominences  sometimes  show  a  continuous  spedtrum 
in  addition  to  their  bright  lines.  For  a  violent  eruption 
would  naturally  carry  up  with  the  prominence  some 
“dust-like”  (See  Fenyi,  Astronomy  and  Astro  Physics, 
May,  1892,  p.  431)  matter  from  the  faculae,  which  would 
give  a  continuous  spedtrum. 

32.  The  reversals  of  the  H  and  K  lines  over  spots  seem 
to  be  readily  explainable.  As  has  been  stated  above,  the 
reversals  are  double  in  the  penumbra,  and  also  for  a  con¬ 
siderable  distance  on  either  side  of  the  spot,  but  usually 
single  in  the  umbra.  As  spots  seem  to  be  always  sur¬ 
rounded  by  faculae,  which  frequently  encroach  upon  the 
penumbra,  the  double  reversals  occur  in  these  just  as  they 
do  in  faculae  not  in  the  vicinity  of  spots.  The  single  re¬ 
versals  in  the  umbra,  however,  probably  take  their  rise  in 
the  chromosphere,  which  presumably  overlies  the  cooler 
regions  of  the  spot. — Astronomy  and  Astro-Physics,  No. 
109. 


REPORT  ON  THE  TECHNICAL  DETERMINA¬ 
TION  OF  ZINC.* 

In  accordance  with  the  plan  outlined  some  time  since, 
your  committee  appointed  for  the  purpose  has  undertaken 
the  work  of  attempting  to  establish  a  uniformity  in  the 
technical  methods  of  analyses  in  the  West,  and  as  the 
result  of  its  first  effort  it  herewith  presents  to  your  body 
the  work  of  a  number  of  our  best  known  western  chemists 
on  zinc  determination. 

It  may  be  remarked  that  the  samples  of  ore  on  which 
the  work  was  done  were  such  as  seemed  to  offer  the 
greatest  difficulty  in  the  correct  determination  of  the 
metal  in  question. 

The  ores  so  submitted  were  from  a  number  af  mines  of 
widely  separated  localities  ;  they  were  mixtures  of  galenite, 
pyrite,  and  sphalerite,  accompanied  by  greater  or  less  per¬ 
centages  of  manganese  in  the  form  of  rhodochrosite,  as¬ 
sociated  with  a  quartzose  gangue. 

That  a  standard  of  comparison  might  be  had  by  which 


*  A  report  read  at  a  meeting  of  the  Colorado  Scientific  Society. 


the  various  results  could  be  judged,  the  assistance  of  the 
chemical  laboratory  of  the  U.S.  Geological  Survey  at 
Washington,  D.C.,  was  invoked.  Mr.  F.  W.  Clarke, 
Chief  Chemist  of  the  Survey,  (notwithstanding  the  fadt 
that  his  department  is  always  busily  engaged  with  work 
correlated  to  the  geological  investigation  of  the  survey, 
met  our  request  for  the  co-operation  of  his  laboratory  in 
the  work  to  be  undertaken  with  the  greatest  willingness, 
and  your  committee  takes  this  occasion  to  express  its 
deep  appreciation  of  the  valued  assistance  thus  afforded. 

The  analyses  were  made  by  Mr.  L.  G.  Eakins,  one  of 
the  ablest  of  Mr.  Clarke’s  corps  of  chemists,  and  your 
committee  does  not  doubt  that  the  results  furnished  by 
him  will  unhesitatingly  be  accepted  as  standard  by  all  the 
technical  chemists  who  assisted  in  the  investigations. 

The  samples  of  ore  distributed  came  from  the  following 
mines  : 

Enterprise  Mine,  at  Rico,  Colorado. 

Mary  Murphy  Mine,  near  St.  Elmo,  Colorado. 

Robinson  Mine,  Robinson,  Colorado. 

New  York  Mine,  near  Park,  Colorado. 

Moyer  Mine,  Leadville,  Colorado, — the  ore  from  this 
property  being  a  concentrate  produd. 

These  were  designated,  respectively,  Nos.  5,  9,  ix,  13, 
and  20,  great  care  being  taken  in  the  mixing  of  each  sepa¬ 
rate  large  sample,  so  that  uniformity  in  the  material  sub¬ 
sequently  distributed  might  be  assured. 

The  analytical  methods  employed  by  the  different 
chemists  are  given,  together  with  the  results  obtained. 
In  one  instance,  that  of  Dr.  H.  C.  Hahn,  in  conjunction 
with  the  zinc  determination,  that  of  manganese  is  also 
furnished,  thus  happily  affording  a  knowledge  of  the  ex¬ 
tent  to  which  the  latter  element  was  present. 

Method  of  L.  G.  Eakins,  Chemist  U.S.  Geological 
Survey,  Washington,  D.C. — About  one  grm.  of  ore  was 
treated  with  twenty-five  c.c.  of  dilute  hydrochloric  acid 
(1  :  1)  and  after  digestion  on  the  water  bath  three  c.c.  of 
nitrate  acid  were  added,  the  whole  being  then  evaporated 
to  dryness.  The  dried  mass  was  digested  with  dilute 
hydrochloric  acid  and  water,  and  the  insoluble  residue 
filtered  off.  The  filtrate  was  precipitated  with  hydrogen 
sulphide,  filtered,  and  thejprecipitate  re-dissolved  in  nitro- 
hydrochloric  acid,  evaporated  nearly  to  dryness,  and 
water  and  hydrochloric  acid  added. 

This  solution  was  once  more  precipitated  with  hydro¬ 
gen  sulphide,  the  precipitate  filtered  off,  washed,  and  the 
filtrate  combined  with  the  first.  The  solution  was  now 
oxidised  with  nitric  acid,  and  a  basic  acetate  precipita¬ 
tion  made.  The  resulting  precipitate  was  filtered  off, 
dissolved  in  dilute  hydrochloric  acid,  and  re-precipitated 
as  basic  acetate,  filtered,  and  this  precipitate  again  dis¬ 
solved.  This  solution  was  evaporated  to  expel  excess  of 
acid,  and  then  poured  with  constant  stirring  into  an 
excess  of  strong,  cold  ammonia,  the  precipitate  allowed 
to  stand  for  some  time,  after  which  it  was  filtered  off  and 
washed. 

The  solution  from  the  last  ammonia  precipitation  was 
found  in  every  case  to  still  contain  zinc  which  had  not 
been  removed  by  the  two  previous  basic  acetate  precipi¬ 
tations,  the  amount  so  held  varying  from  0^30  per  cent, 
to  2  per  cent. 

The  filtrates  from  the  basic  acetate  precipitations  were 
combined,  evaporated  to  a  convenient  bulk,  about  5  grms. 
of  acetate  of  sodium  and  five  c.c.  of  glacial  acetic  acid 
added,  the  solution  heated  to  boiling,  and  the  zinc  pre¬ 
cipitated  with  hydrogen  sulphide.  The  precipitated  sul¬ 
phide  was  allowed  to  settle,  the  solution  filtered,  and  the 
precipitate  washed  with  hydrogen  sulphide  water  contain¬ 
ing  acetate  of  sodium. 

The  filtrate  obtained  from  the  ammonia  precipitate  was 
now  evaporated  to  expel  excess  of  ammonia,  acetate  of 
sodium  and  glacial  acetic  acid  added,  and  the  zinc  preci¬ 
pitated  as  sulphide  in  the  same  way  as  has  just  been 
described. 

I  The  zinc  sulphide  precipitates  were  combined  and 
1  digested  with  dilute  hydrochloric  acid  containing  hydro- 
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gen  sulphide.  All  arsenic  and  traces  of  nickel  (if  present) 
were  left  undissolved,  the  zinc  and  any  cadmium  that 
might  be  present  passing  into  solution.  This  solution 
was  filtered,  the  filtrate  evaporated  to  expel  the  hydrogen 
sulphide,  and  the  zinc  precipitated  as  carbonate  with  car¬ 
bonate  of  sodium  in  the  usual  way,  being  finally  weighed 
as  oxide  of  zinc. 

This  was  dissolved  in  dilute  hydrochloric  acid,  the 
small  amount  of  silica  which  may  have  contaminated  the 
precipite  filtered  off,  washed,  and  weighed. 

To  the  filtrate  an  excess  of  tartaric  acid  was  added, 
then  an  excess  of  caustic  soda,  and  after  the  solution  was 
diluted  to  a  large  bulk  it  was  boiled  in  a  platinum  dish  to 
precipitate  any  cadmium  which  might  have  been  asso¬ 
ciated  with  the  oxide  of  zinc.  The  precipitate  so  obtained 
was  filtered  off,  washed,  and  weighed,  and  corre&ion 
made  for  such  amount,  together  with  what  silica  had 
previously  been  found. 

The  result  were  as  follows  : 
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Note  :  Sample  number  five  contained  appreciable  quan¬ 
tities  of  cadmium,  sample  number  nine  very  small  quan¬ 
tities,  and  the  other  samples  only  traces  of  this  element. 

Method  of  Messrs,  von  Schulz  and  Low,  Chemists  and 
Assayers,  Denver ,  Colorado. — Prepare  a  solution  of  ferro- 
cyanide  of  potassium  by  dissolving  44  grms.  of  pure  salt 
in  distilled  water  and  diluting  to  one  litre.  Standardise 
as  follows  : — 

Dissolve  exa&ly  200  m.grms.  of  pure  oxide  of  zinc  in  a 
beaker  in  ten  c.c.  of  strong  pure  hydrochloric  acid.  Now 
add  7  grms.  of  C.  P.  chloride  of  ammonium  (the  com¬ 
mercial  article  frequently  contains  a  little  copper),  and 
about  a  hundred  c.c.  of  boiling  hot  water.  Titrate  the 
clear  liquid  with  the  ferrocyanide  solution  until  a  drop, 
when  tested  on  a  porcelain  plate  with  a  drop  of  a  strong 
aqueous  solution  of  acetate  of  uranium,  shows  a  brown 
tinge.  About  sixteen  c.c.  of  ferrocyanide  will  be  required, 
and  accordingly  nearly  this  amount  maybe  run  in  rapidly 
before  making  a  test,  and  then  the  titration  finished  care¬ 
fully  by  testing  afrer  each  additional  drop  of  ferrocyanide. 
As  soon  as  a  brown  tinge  is  obtained  note  the  reading  of 
the  burette,  and  then  wait  a  minute  or  two  and  observe  if 
one  or  more  of  the  previous  tests  do  not  also  develop  a 
brown  tinge.  Usually  the  end-point  will  be  found  to 
have  been  passed  by  a  test  or  two,  and  the  proper  cor¬ 
rection  must  then  be  applied  to  the  burette  reading. 
Finally  make  a  further  deduction  from  the  burette  reading 
of  the  amount  of  ferrocyanide  required  to  produce  a  brown 
tinge  under  the  same  conditions  when  no  zinc  is  present. 
This  correction  is  about  two  drops,  or  0-14  c.c. 

200  m.grms.  of  oxide  of  zinc  contain  160-4  m.grms.  of 
zinc,  and  one  c.c.  of  the  above  standardised  solution  will 
equal  about  o-oi  grm.  of  zinc,  or  about  1  per  cent,  when 
1  grm.  of  ore  is  taken  for  assay. 

Prepare  the  following  solutions  for  the  essay  of  ores  : — 

A  saturated  solution  of  chlorate  of  potassium  in  nitric 
acid,  made  by  shaking  an  excess  of  the  crystals  with  the 
strong  pure  acid  in  a  flask.  Keep  the  solution  in  an  open 
flask. 

A  dilute  solution  of  chloride  of  ammonium  containing 
about  10  grms.  to  the  litre.  For  use  heat  to  boiling  in  a 
wash  bottle. 

A  wash  bottle  of  hot  water. 

Take  exactly  1  grm.  of  the  ore  and  treat  in  a  3^  inch 
casserole  with  twenty-five  c.c.  of  the  above  chlorate  solu¬ 
tion.  Do  not  cover  the  casserole  at  first,  but  warm  gently 
until  any  violent  aClion  is  over  and  greenish  vapours  have 
ceased  to  come  off.  Then  cover  with  a  watch-glass  and 
boil  rapidly  to  complete  dryness,  but  avoid  over-heating 
and  baking.  A  drop  of  nitric  acid  adhering  to  the  cover 


does  no  harm.  Cool  sufficiently  and  add  7  grms.  of 
chloride  of  ammonium,  fifteen  c.c.  of  strong  ammonia 
water,  and  twenty-five  c.c.  of  hot  water.  Boil  the  covered 
mixture  one  minute,  and  then,  with  a  rubber-tipped  glass 
rod,  see  that  all  solid  matter  on  the  cover,  sides,  and 
bottom  of  casserole  is  either  dissolved  or  disintegrated. 
Filter  into  a  beaker  and  wash  several  times  with  the  hot 
chloride  of  ammonium  solution.  A  blue-coloured  filtrate 
indicates  the  presence  of  copper.  In  that  case  add 
twenty-five  c.c.  of  strong  pure  hydrochloric  acid  and  about 
40  grms.  of  granulated  test-lead.  Stir  the  lead  about  in 
the  beaker  until  the  liquid  has  become  p  erfectly  colour¬ 
less  and  then  a  little  longer  to  make  sure  that  the  copper 
is  all  precipitated.  The  solution,  which  should  still  be 
quite  hot,  is  now  ready  for  titration.  I  n  the  absence  of 
copper  the  lead  is  omitted  and  only  the  acid  added. 
About  one-third  of  the  solution  is  now  set  aside,  and  the 
main  portion  is  titrated  rapidly  with  the  ferrocyanide  until 
the  end-point  is  passed,  using  the  uranium  indicator  as 
in  the  standardisation.  The  greater  part  of  the  reserved 
portion  is  now  added,  and  the  titration  continued  with 
more  caution  until  the  end-point  is  again  passed.  Then 
add  the  remainder  of  the  reserved  portion  and  finish  the 
titration  carefully,  ordinarily  by  additions  of  two  drops 
of  ferrocyanide  at  a  time.  Make  corrections  of  the  final 
reading  of  the  burette  precisely  as  in  the  standardisation. 

Gold,  silver,  lead,  copper,  iron,  manganese,  and  the 
ordinary  constituents  of  ores  do  not  interfere  with  the 
above  scheme.  Cadmium  behaves  like  zinc.  When 
known  to  be  present  it  may  be  removed,  together  with 
the  copper,  by  the  proper  treatment  with  hydrogen  sul¬ 
phide,  and  the  titration  for  zinc  may  be  made  upon  the 
properly  acidified  filtrate  without  the  removal  of  the  excess 
of  gas.  There  seems  to  be  no  simpler  way  to  remove 
cadmium. 

The  following  results  were  obtained  on  the  samples  of 
ore  sent  us  by  the  Colorado  Scientific  Society.  Each 
sample  was  assayed  only  once.  The  weighing  was  done 
on  the  ordinary  ore-scale  and  the  burette  used  had  not 
been  corrected.  It  was  intended  to  show  just  what  would 
be  obtained  by  the  method  in  ordinary  technical  work. 
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Acids  destroy  the  delicacy  of  the  uranium  test,  and  for 
this  reason  a  strong  aqueous  solution  of  uranium  acetate 
is  used.  By  having  the  zinc  solution  only  faintly  acid 
the  production  of  the  brown  colour  in  the  end  test  becomes 
almost  instantaneous  and  no  previous  test  will  develop  a 
colour.  Under  these  conditions,  however,  lead  is  apt  to 
seriously  interfere,  and  the  excess  of  acid  recommended 
above  is  found  to  be  a  necessity.  When  a  strong  solution 
of  uranium  acetate,  not  acidified,  is  used  as  indicator,  the 
error  caused  by  the  excess  of  acid  in  the  zinc  solution 
amounts  to  only  two  drops  of  ferrocyanide,  which  may  be 
allowed  for,  and  the  brown  tinge  develops  so  rapidly  that 
the  end-point  is  seldom  passed  by  more  than  one  test. 

When  an  ore  contains  but  little  copper,  the  granulated 
lead  used  frequently  coheres  in  lumps  that  may  hold  zinc 
solution.  These  lumps  are  most  easily  broken  up  after  a 
little  of  the  ferrocyanide  has  been  added.  They  appear  to 
cause  no  appreciable  error  in  the  work.  Of  course,  lead 
shot  or  thin  sheet  lead  may  be  used  if  preferred,  and  it 
may  be  cleaned  with  strong  nitric  acid  and  used  re¬ 
peatedly.  It  seems  simpler  and  more  satisfactory,  how¬ 
ever,  to  use  the  granulated  lead  and  throw  it  away  after 
use. 

As  regards  the  effect  of  nitric  acid,  it  is  found  that  the 
addition  of  one  c.c.  of  the  strong  acid  to  the  boiling  hot 
zinc  solution  during  the  standardisation  of  the  ferrocyanide 
makes  no  appreciable  difference. 
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Method  of  My.  L.  W.  W.  Jones,  Chemist  Pueblo  Smelt¬ 
ing  and  Refining  Company,  Pueblo,  Colorado. — The 
method  used  was  that  published  some  time  since  by 
Messrs,  von  Schulz  and  Low,  Chemists  and  Assayers, 
Denver,  Colorado,  which  consists  in  effecting  a  decom¬ 
position  of  the  ore  by  means  of  concentrated  nitric  acid 
saturated  with  chlorate  of  potassium,  evaporating  to 
dryness,  and  bringing  the  zinc  into  solution  by  means  of 
water,  ammonia  water,  and  chloride  of  ammonium  ;  heat¬ 
ing  the  solution  to  boiling,  filtering  off  the  insoluble 
residue,  and  washing.  If  the  filtrate  shows  the  presence 
of  copper,  this  metal  is  precipitated  after  acidifying  the 
solution  with  hydrochloric  acid  by  means  of  granulated 
lead. 

To  the  hot  solution  a  few  grms.  of  sulphite  of  sodium 
are  now  added  to  counteract  any  effects  due  to  the  pos¬ 
sible  present  of  free  chlorine  from  the  aCtion  of  the 
hydrochloric  acid  on  any  chlorate  that  might  not  have 
been  decomposed,  and  the  zinc  titrated  with  a  stan¬ 
dardised  solution  of  ferrocyanide  of  potassium,  using 
acetate  of  uranium  as  an  indicator. 

The  readings  of  the  burette  were  corrected  by  an  amount 
offerrocyanide  necessary  to  produce  a  reaction  with  acetate 
of  uranium  in  a  blank  test,  the  standardisation  having  been 
made  under  like  conditions. 

The  results  obtained  on  the  samples  submitted  were  : — 
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Method  of  Mr.  E.  N.  Hawkins,  Superintendent  II olden 
Smelting  and  Refining  Company,  Leadville,  Colorado.— 
One  grm.  of  ore  is  treated  in  a  3J  inch  casserole  with 
five  to  ten  c.c.  of  concentrated  nitric  acid,  evaporated 
to  dryness  on  a  hot  plate  and  baked  for  several  minutes. 
After  cooling,  twenty  to  thirty  c  c.  of  water  are  added, 
and  about  7  grms.  of  chloride  of  ammonium  and  fifteen 
c.c.  of  strong  ammonia  water. 

If  the  ore  is  free  from  manganese  proceed  as  follows  : — 

Boil  for  several  minutes,  filter  and  wash  with  warm 
water,  taking  the  precaution  to  add  a  few  drops  of  am¬ 
monia  water  to  the  first  wash  water  on  filter  to  keep  the 
zinc  in  solution.  It  is  more  convenient  to  operate  in  this 
way  than  to  use  ammoniacal  wash  water. 

Neutralise  the  filtrate  with  hydrochloric  acid,  then  add 
an  excess  of  ten  c.c.  of  the  acid.  If  copper  is  present 
precipitate  it  with  granulated  lead. 

The  solution  is  now  ready  for  titration  with  ferrocyanide 
of  potassium,  uranium  acetate  being  used  as  an  indicator. 

If  manganese  is  present,  after  addition  of  chloride  of 
ammonium  and  ammonia  water  as  stated  above,  add  to 
the  solution  five  c.c.  of  peroxide  of  hydrogen  and  boil. 
The  manganese  will  all  be  precipitated  as  the  hydrated 
dioxide  together  with  such  iron  and  alumina  as  may  be 
present.  Filter,  using  the  regular  precautions. 

Now  dissolve  the  precipitate  in  a  small  quantity  of 
hydrochloric  acid,  diiute  with  water,  add  an  excess  of 
ammonia  water  and  again  five  c.c.  of  peroxide  of  hydro¬ 
gen,  boil  for  several  minutes,  filter  and  wash,  and  com- 
bine  filtrate  with  the  one  previously  obtained. 

The  solution  is  now  made  acid  with  an  excess  of 
hydrochloric  acid,  and  the  titration  of  the  zinc  effected, 
after  removal  of  any  copper  that  may  be  present,  as  pre¬ 
viously  specified. 

In  ordinary  pradtice  it  has  been  found  that  the  amount 
of  zinc  which  is  carried  down  with  the  manganese  in  its 
first  precipitation  by  means  of  peroxide  of  hydrogen,  in 
the  ores  which  carry  from  3  to  10  per  cent,  of  that  element, 
is  equal  to  about  5  per  cent,  of  the  total  quantity  of  zinc 
present,  although  this  does  and  will  vary  somewhat  with 
different  pradtice  and  the  amounts  of  reagents  em¬ 
ployed. 


The  results  obtained  were  as  follows  :■ 
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Method  of  Mr.  F. 

C.  Knight,  F.C.S., 

Chemist,  Boston 

and  Colorado  Smelting  Company,  Argo,  Colorado. — 1  grm. 
of  ore  is  taken  and  mixed  in  a  3I  inch  casserole  with 
10  grms.  of  nitrate  of  ammonium  and  ten  c.c.  of  con¬ 
centrated  nitric  acid  added.  The  casserole  is  covered 
with  a  watch-glass  and  the  mixture  evaporated  to  com¬ 
plete  dryness  on  a  hot  plate.  The  mass  usually  de¬ 
flagrates  just  before  becoming  completely  dry. 

After  cooling,  about  twenty  c.c.  of  water  and  5  grms. 
of  chloride  of  ammonium  are  added. 

If  manganese  is  present,  of  which  previous  indication 
will  have  been  afforded,  add  to  the  solution  five  c.c.  of 
peroxide  of  hydrogen  and  ten  c.c.  strong  ammonia  water, 
heat  to  boiling  for  two  or  three  minutes,  filter,  and  wash 
with  water  containing  ammonia  water. 

As  the  precipitate  of  iron  and  manganese  carries  zinc, 
it  is  re-dissolved  in  a  small  quantity  of  hydrochloric  acid, 
water  and  chloride  of  ammonium  added,  then  five  c  c. 
peroxide  of  hydrogen  and  ten  c.c.  ammonia  water  as 
before.  Boil,  filter,  and  wash  with  hot  water  rendered 
ammoniacal,  and  combine  the  two  filtrates.  The  second 
precipitation  of  the  iron  and  manganese  practically  brings 
all  zinc  into  solution. 

The  filtrate  should  now  measure  from  two  hundred  and 
fifty  to  three  hundred  c.c.  It  is  slightly  acidified  with 
hydrochloric  acid,  and  if  copper  is  present  it  is  precipitated 
with  granulated  lead. 

To  the  solution  now  add  an  excess  of  ten  c.c.  hydro¬ 
chloric  acid  and  titrate  the  zinc  with  a  standardised  solu¬ 
tion  of  ferrocyanide  of  potassium,  one  c.c.  of  which  is  equal 
to  about  5  m.grms.  or  0*50  per  cent.  zinc.  Acetate  of 
uranium  is  used  as  an  indicator  of  final  reaction. 

As  about  five  to  six  drops  of  the  ferrocyanide  solution 
will  be  absorbed  in  a  blank  test  before  the  reaction  with 
acetate  of  uranium  manifests  itself,  due  allowance  must 
be  made  for  this  error  in  the  standardisation  of  the  solu¬ 
tion.  It  is  almost  needless  to  remark  that  a  similar  pre¬ 
caution  must  be  observed  in  taking  the  reading  of  the 
burette  in  the  adtual  titration  of  the  zinc  solution  of  the 
ore.  Results  obtained  were  as  follows: — 
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(To  be  continued). 


CHESTNUT  BARK  TANNIN.* 

By  HENRY  TRIMBLE. 

In  the  manufacture  of  chestnut  extradt  the  bark  and  wood 
are  used  together,  the  latter  naturally  exceeding  the 
former  in  amount  as  well  as  in  yield  of  extradt. 

It  has  been  thought  desirable  to  determine  if  there 
exists  any  differences  in  the  charadter  of  the  tannins  from 
these  two  parts  of  the  tree,  and  the  results  of  an  investi¬ 
gation  of  that  from  the  wood  were  published  in  the 
Journal  of  the  Franklin  Institute,  cxxxii.,  p.  303. 

The  material  in  this  case  was  obtained  from  a  tree 
thirty  years  old,  cut  in  August ;  the  bark  was  immediately 
removed,  air  dried,  and  powdered. 

The  total  tannin  was  found  to  be  7-31  per  cent.  The 
wood  yielded  7- 85  per  cent.  The  other  important  con- 

*  Read  at  a  Meeting  of  the  Chemical  Sedtion  of  the  Franklin 
Institute. 
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stituents  in  the  bark  were  found  to  be  in  per  cent,  i"og  of 
resin,  3-06  of  mucilage,  i‘35  of  glucose,  io'oo  of  moisture, 
4-71  of  ash,  and  45'44  of  cellulose. 

The  tannin,  as  extracted  by  commercial  ether,  was  much 
darker  in  colour  than  that  similarly  prepared  from  the 
wood,  but  an  equally  light  coloured  produdt  was  obtained 
by  first  precipitating  in  fractions  with  lead  acetate,  and 
then  further  treating  the  middle  and  most  abundant  one 
with  salt  and  acetic  ether.  The  aqueous  solution  of  this 
portion,  after  removal  of  lead  by  hydrogen  sulphide,  when 
saturated  with  common  salt,  separated  a  dark  coloured 
portion  which  rose  to  the  top,  and  was  easily  removed  in 
one  mass  after  standing  twenty -four  hours.  The 
remaining  light  coloured  solution  was  agitated  with 
acetic  ether,  the  latter  separated,  and,  after  removal  of 
the  solvent  under  reduced  pressure,  a  light  coloured  pro¬ 
dudt  was  obtained.  This  was  then  dissolved  in  water, 
filtered,  and  the  solvent  distilled  off  under  reduced  pres¬ 
sure ;  it  was  then  dissolved  in  ether,  filtered,  and  again 
dried  in  a  vacuum  at  the  temperature  of  a  boiling  water- 
bath. 

The  produdt  was  alight,  almost  white,  porous  mass  of 
a  reddish  brown  shade,  which  was  completely  and  readily 
soluble  in  water  and  the  other  usual  solvents,  and  in  all 
other  respedts  corresponding  with  the  chestnut  wood 
tannin  described  in  the  previous  paper,  as  well  as  with 
gallotannic  acid.  It  did  not  give  any  readtion  for  glucose, 
from  which  compound  it  was  rather  more  easily  purified 
than  the  produdt  from  the  wood. 

The  average  of  two  closely  agreeing  combustions  gave 
the  following  percentages,  with  which  are  given  those 


from  the  tannin  of  the  wood,  for  comparison  . — 
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The  conclusions  to  be  drawn  from  this  work  are  that 
the  tannins  from  chestnut  bark  and  wood  are  identical, 
and  although  ultimate  analyses  show  high  percentages  of 
hydrogen  in  both,  they  are  believed  to  be  identical  with 
gallo-tannic  acid. 

In  an  investigation  of  the  darker  tannin  precipitated 
from  aqueous  solution  bv  salt,  the  following  percentages 
were  obtained 
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This  produdt  was  considered  to  be  a  mixture  of  the 
tannin  with  its  anhydride. 


THE  GOOCH  CRUCIBLE. 
By  TH.  PAUL. 


Recently  crucibles  have  been  made  according  to  G.  C. 
Caldwell’s  design,  which  combine  the  advantages  of  both 
materials.  The  sides  of  the  crucible  are  made  of  porce¬ 
lain,  but  the  removable  bottom  is  of  platinum.  In  order 
to  preserve  the  porcelain  crucibles,  it  is  advisible  not  to 
expose  them  to  the  diredt  flame  at  once,  but  to  heat  them 
first  upon  a  wire  grating  covered  with  asbestos  paper,  as 
they  otherwise  occasionally  crack.  In  order  to  prepare 
the  crucible  for  filtering,  a  cushion  of  prepared  asbestos 
is  placed  at  the  bottom.  This  is  effedted  by  securing  the 
crucible  in  a  glass  funnel  by  means  of  a  very  thin  caout¬ 
chouc  pipe,  of  corresponding  width,  connedted  with  an 
aspirator  tube.  The  asbestos  (the  preparation  of  which  I 
describe  below),  is  shaken  up  to  a  very  thin  pulp  with 
much  water  in  a  small  flask ;  this  pulp,  after  the  pump 
has  been  set  in  adlion,  is  poured  into  the  crucible  in  a 
thin  stream.  After  the  water  has  run  off,  the  bottom  is 
covered  with  a  uniform  closely  fitting  layer  of  asbestos, 
which  must  be  so  thick  that  the  apertures  do  not  transmit 
light  if  the  bottom  is  held  up  to  the  window.  The  per¬ 
forated  plate  is  then  placed  in  the  crucible,  and  a  little 
water  is  poured  through  the  filter  (preferable  from  a  flask, 
and  not  from  the  jet  of  a  washing  bottle,  which  disturbs 
the  asbestos  unnecessarily)  until  it  runs  off  perfedtly  clear. 
Finally,  it  is  gradually  heated  to  incipient  redness  and 
weighed. 

If  the  crucible  is  to  be  used  for  filtering,  it  is  again  con- 
nedted  with  the  funnel  and  the  air-pump.  The  latter 
must  be  set  in  adtion  before  the  liquid  is  poured  into  the 
funnel.  The  precipitates  are  washed  as  completely  as 
possible  by  decantation.  If  the  nature  of  the  precipitate 
allows,  very  large  quantities  of  water  may  be  used,  as  it 
runs  through  the  filter  very  quickly,  and  yet  perfedtly 
clear.  The  precipitate  may  be  dried  in  the  crucible,  and 
at  any  desired  temperature.  Asbestos  is  particularly 
suitable  as  a  filtering  material,  as  it  is  not  at  all  hygro¬ 
scopic,  and  an  asbestos  filter  dried  at  ioo°  weighs  exadtly 
as  much  as  one  heated  to  redness.  Hence,  and  because 
when  using  the  Gooch  crucible  no  organic  substance 
comes  in  contadt  with  the  substance,  it  is  especially 
adapted  for  determinations  in  which  ignition  is  either  in¬ 
admissible  or  the  burning  paper  may  adt  upon  the  pre¬ 
cipitate.  This  is  the  case  with  determinations  of 
mercury,  arsenic,  silver,  antimony,  zinc,  &c.  Cobalt  and 
nickel  may  also  be  very  well  determined  in  this  manner  ; 
for  these  metals  the  circumstance  is  very  important  that 
the  precipitates,  after  ignition,  may  be  conveniently 
washed  again.  If  the  ignition  has  to  be  effedted  in  an 
atmosphere  of  hydrogen,  oxygen,  carbon  dioxide,  &c.,  the 
lid  of  the  crucible  is  simply  perforated  as  in  a  Rose 
crucible. 

In  order  to  prevent  the  diredt  adtion  of  the  gases  of 
combustion,  the  crucible  is  placed  in  a  larger  one  with  a 
massive  bottom.  Still  more  convenient  is  a  platinum 
plate  with  a  high  edge,  in  which  the  crucible  is  placed. 

The  asbestos  is  prepared  by  taking  soft  long  asbestos 
and  clipping  it  in  short  pieces  with  scissors.  It  is  then 
boiled  with  strong  pure  hydrochloric  acid,  freed  from  all 
fine  particles  by  washing  on  a  sieve,  and  finally  dried  at 
the  common  temperature. — Zeitschnft  fur  Analytische 
Chetnie. 


The  author  considers  it  useful  to  give  as  a  supplement  to 
the  original  memoir  (Chemical  News,  xxxvii.,  181)  a 
process  which  has  been  for  several  yeare  found  satisfac¬ 
tory  in  Ostwald’s  laboratory  at  Leipzig. 

These  crucibles  differ  but  little  in  shape  from  ordinary 
crucibles.  They  taper  slightly  downwards  and  have  a 
flat  bottom  with  narrow  perforations,  upon  which  there 
fits  a  removable  sieve-plate.  They  were  made  at  first 
only  of  platinum,  but  they  3re  now  to  be  had  of  porcelain 
in  several  sizes,  and  are  very  cheap.  Platinum  crucibles, 
in  addition  to  the  advantage  of  platinum  apparatus  in 
general,  have  the  valuable  property  that  the  apertures  in 
the  bottom  can  be  made  very  small  and  numerous. 


Existence  of  the  Diamond  in  the  Meteoric  Iron  of 
Canon  Diablo. —  C.  Friedel. —  After  the  author’s  re¬ 
searches  there  can  be  no  doubt  as  to  the  existence  of  dia¬ 
mond  in  meteoric  iron.  This  is  the  first  time  that  this 
precious  stone  has  been  found  in  what  may  be  considered 
its  primitive  gangue.  In  all  the  rocks  where  it  has  been 
hitherto  met  with,  even  in  the  pegmatite  of  India,  we  may 
see  that  it  has  been  introduced  as  such  during  the  forma¬ 
tion  of  the  rock.  Here,  on  the  contrary,  the  very  state  of 
the  diamond,  which  appears  as  a  fine  powder  dissemina¬ 
ted  in  certain  parts  of  the  meteoric  iron,  seems  to  indi¬ 
cate  that  it  has  taken  its  origin  on  the  spot,  and  has  been 
formed  during  the  consolidation  or  the  crystallisation  of 
the  mass. — Comptes  Rendus ,  cxv.,  No.  24. 
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ON  THE  CATALYTIC  ACTION  OF  ALUMINIUM 
CHLORIDE  ON  SILICIC  ETHERS.* 

By  H.  N.  STOKES. 


If  a  little  powdered  anhydrous  aluminium  chloride  be 
added  to  some  ethyl  trichlorsilicate,  SiCl3(OC2H5),  which 
is  cooled  by  ice,  it  dissolves,' but  no  reaction  is  observed  ; 
on  removing  from  the  ice  bubbles  of  gas  soon  appear,  and 
the  reaction  often  becomes  violent,  attended  by  heating 
of  the  liquid.  The  gas,  which  burns  with  green  edged 
flame  and  formation  of  hydrochloric  acid,  is  obviously 
ethyl  chloride.  If  now  the  liquid  be  gently  heated  it 
gradually  becomes  thick,  then  solid,  and  finally  the  entire 
amount  of  aluminium  chloride  sublimes  unchanged. 

If  instead  of  trichlorsilicate,  tetraethylsilicate, 
Si(OC2H5)4,  be  used,  the  readtion  is  in  many  respedts 
the  same,  including  the  formation  of  ethyl  chloride  and 
the  thickening  of  the  liquid  ;  but  if  the  test-tube  be  con- 
nedted  with  a  condenser,  it  is  seen  that  much  ethylether 
is  also  produced.  It  may  also  be  noticed  that  a  relatively 
much  greater  amount  of  aluminium  chloride  than  in  the 
first  case  is  required  to  produce  the  solid  residue,  while, 
unless  a  very  considerable  quantity  has  been  added,  none 
sublimes  out  on  further  heating. 

It  will  be  shown  below  that  the  adtion  of  the  aluminium 
chloride  on  the  trichlorsilicate  is  a  case  of  so-called 
catalytic  action  (this  being  defined  as  a  change  brought 
about  by  a  substance  which  at  the  end  remains  unaltered), 
while  its  adtion  on  the  tetraethyl  ether  is  one  which  is 
purely  proportional  to  the  relative  amounts  of  the  reagents, 
the  aluminium  remaining  finally  in  combination  with 
silica.  It  will  also  be  seen  that  the  monochlorsilicate, 
SiCl(OC2H5)3,  is  intermediate  in  its  behaviour,  a  mere 
trace  of  aluminium  chloride  being  sufficient  to  carry  the 
decomposition  to  an  end,  when  all  the  aluminium  is  found 
in  fixed  form.  From  these  observations  may  be  deduced 
the  explanation  of  each,  case,  including  the  catalytic 
adtion  of  the  chloride  on  the  trichlorsilicate.  The  details 
of  the  experiments,  which  were  roughly  quantitative, 
will  be  found  in  a  separate  sedt  on. 

The  only  hypothesis  which  explains  the  fadts  observed 
is  that  in  each  case  the  substances  readt  in  a  truly 
chemical  sense,  ethyl  chloride  and  aluminium  silicate 
compounds,  Si— O — Al,  being  formed,  but  that  in  case  of 
the  chlorsilicates  these  bodies  are  exceedingly  unstable, 
and  decompose  at  once  with  regeneration  of  aluminium 
chloride,  which  is  thus  able  to  adt  again,  and  thus  produce 
total  decomposition  when  present  even  in  traces. 

The  cause  of  this  regeneration  I  take  to  be  due,  in  part 
at  least,  to  the  tendency  of  the  silicon  to  monopolise  the 
oxygen,  at  the  expense  of  the  aluminium,  forming  Si  =  0, 
Si — O — Si,  &c.,  whereby  the  metal  is  unable  to  remain 
combined  with  oxygen  as  long  as  this  tendency  of  the 
silicon  is  not  fully  satisfied.  It  it  happens  that  the  latter 
is  partly  combined  with  chlorine  (silicon  chlorine),  it  at 
once  exchanges  it  for  an  equivalent  of  oxygen.  This, 
however,  holds  only  in  the  aliphatic  series  of  ethers,  and 
in  those  cases  where  the  chlorine  is  not  the  only  con¬ 
stituent  of  the  silicon  compound.  As  I  shall  show  else¬ 
where,  silicon,  when  completely  saturated  with  chlorine, 
as  in  silicon  tetrachloride,  does  not  show  this  tendency, 
neither  does  it  exist  in  case  of  the  aromatic  silicates. 
From  the  latter,  aluminium  chloride,  if  in  excess,  takes 
all  the  oxygen,  and  the  silicon  becomes  completely 
chlorinated. 

The  formation  of  ethyl  ether  I  can  explain  only  by 
assuming  in  silicon  a  well-known  property  of  carbon, 
which  is  manifested  in  the  ortho-ethers  of  carbonic  and 
other  organic  acids,  namely,  that  the  highest  basicity  is 
shown  only  when  all  the  basic  radicals  are  organic,  while 
the  metallic  salts  are  of  a  lower  degree  of  saturation,  and 
the  mixed  organic  metallic  ortho-salts  are  so  unstable  as 


to  be  scarcely  capable  of  existing  under  ordinary  con¬ 
ditions.  Assuming  this  analogy  to  exist,  we  should 
expedt  to  find  transformations  like  the  following  occur- 


ring:— 


OR 

Si  °R  =  Si0<°>A!Cl  +  R20, 
q>A1C1  u 


2Si 


OR 

02A1 


=  0< 


Si03Al 

Si03Al 


+  R2O 


Stridtly  speaking,  the  tendency  is  not  to  form,  as  in  the 
case  of  carbon,  meta-compounds  containing  Si  =  0,  the 
analogue  of  carbonyl,  but  groupings  in  which  two  silicon 
atoms  are  united  by  oxygen,  Si — O  —  Si,  or  (SiO)*.  This 
tendency  is  so  strong,  as  has  been  pointed  out  by  others 
(i.e.,  Mendeleeff,  Crundlagen  der  Chemie,  deutsch.,  Aufi. 
767),  that  it  is  obviously  the  explanation  of  the  fadt  that 
nearly  all  silicon  compounds  containing  the  analogue  of 
carbonyl  are  not  volatile,  or  volatile  only  at  high  tem¬ 
peratures,  when  by  analogy  with  carbon  the  readtions 
producing  them  should  give  volatile  bodies  of  low 
molecular  weight.  This  tendency  to  condensation  and 
polymerisation  by  means  of  oxygen  is  the  rule  in  the 
silicon  series,  and  forms  one  of  the  most  marked  differ¬ 
ences  in  the  chemical  behaviour  of  these  two  elements, 
and  the  chief  obstacle  to  producing  by  any  simple  means 
definite  derivatives  of  silicic  acid.  I  wish  to  be  distindtly 
understood,  therefore,  as  using  the  following  formulae 
and  equations  only  as  typical  ones  reduced  to  the  simplest 
possible  form,  the  adtual  ones  being  vastly  more  complex 
and  of  almost  infinite  variety.  Where  R  is  used  it  stands, 
for  sake  of  simplicity,  for  ethyl.  That  the  quantitative 
experimental  results  do  not  conform  with  absolute  stridt- 
ness  to  the  theoretical  explanation  is  not  surprising,  for 
aluminium  chloride  is  an  extremely  readtive  body,  tending 
to  produce  all  sorts  of  secondary  changes,  while  it  is  not 
to  be  expedted  that  the  transformations  could  be  carried 
quantitatively  to  an  end  by  heating  the  viscous  and 
finally  solid  masses  which  result. 

Ethyl  trichlorsilicate ,  SiCl3(OR),  is  readily  and  com¬ 
pletely  decomposed  by  aluminium  chloride,  and  the 
readtion  is  quite  independent  of  the  amount  used,  even  a 
trace  being  sufficient.  The  produdts  are  ethyl  chloride, 
free  from  ethyl  ether,  free  aluminium  chloride  unchanged 
in  amount,  and  finally  a  solid  residue  of  the  empirical 
composition  SiO.Cl2,  but  which  in  reality  consists  of  a 
mixture  of  all  sorts  of  complex  silicon  oxychlorides  with 
free  silica,  the  general  result  being  exprpssed  by  the 
equation — 

SiCl3(OR) +*A1C13  =  SiO.CI2  +  RC1  +  *A1C13, 

a  typical  case  of  catalytic  adtion. 

These  oxychlorides  are  for  the  most  part  not  volatile, 
by  undergo  at  high  temperature  transformation  into  oxy¬ 
chlorides  richer  and  those  poorer  in  chlorine  (Troost  and 
Hautefeullle,  Ann.  Chitn.  Phys.  [5],  vii.,  469),  the  result 
being  that  they  lose  weight  on  ignition.  The  readtions 
by  which  they  can  be  formed  in  the  present  case  are  very 
numerous,  and  only  a  few  typical  ones  are  given.  The 
first  steps  in  the  process  are — 

SiCl3(OR)  +  A1C13  =  SiCl3.OAlCl2+ RC1, 

or — 

2SiCl3(OR)  +  AlCl3  =  siCl30>A'Cl  +  2RCl. 

These  bodies,  being  for  reasons  above  given  very 
unstable,  at  once  readt  with  fresh  portions  of  trichlor¬ 
silicate, — 


SiCI3.O.AlCl2+SiCl3(OR)  =  SiCl3.O.SiCJ2(OR)  +  AlCl3, 
and — 


Sic!30>A1C1  +  SiC1(0R)  =  Sicljo>SiC1(OR)  +  A1CI3" 

The  regenerated  aluminium  chloride  adts  further,  thus:— 
SiCl3.O.SiCl2(OR)  +  AlCl3  =  SiCl3.O.SiCl2.O.AlCl2  +  RCl, 
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which  latter  repeats  the  process,  or  may  decompose, 
thus  :  SiCl3.O.SiCl2.OAlCl2= SiCl3.O.SiO.Cl  +AICI3,  and 
so  on  in  every  possible  way  ad  infinitum ,  the  aluminium 
chloride  being  continually  regenerated,  while  the  tendency 
of  silicon  to  such  condensations  leads  to  increasing  size 
of  the  molecules,  which  tend  to  the  limit  (SiO.Cl2)^r,  but 
seldom  reach  it  before  a  high  degree  of  complexity  is 
attained.  The  increasing  viscosity  of  the  liquid  interferes 
with  the  complete  conversion  of  RO  into  RC1  at  a  tem¬ 
perature  below  which  other  changes  set  in,  which  are 
manifested  by  more  or  less  evolution  of  hydrochloric  acid 
and  gaseous  hydrocarbons,  with  some  carbonisation. 
There  is,  however,  always  an  excess  of  silicon  chlorine, 
which  regenerates  aluminium  chloride,  enabling  it  to  adt 
in  minute  amounts,  and  to  reappear  unchanged  at  the 
end. 

It  may  be  objected  that  these  reactions  are  purely 
hypothetical,  and  that  no  such  compounds  as  SiCl3.0.  A1C12 
have  been  shown  to  exist.  In  the  following  cases  it 
will  be  shown  that  there  is  strong  evidence  of  their  exist¬ 
ence,  the  aluminium  being  caught  in  the  ad,  so  to  speak, 
and  found  ultimately,  not  as  chloride,  but  in  combination 
with  oxygen. 

Ethyl  monochlorsilicate,  SiCl(OR)3. — Aluminium  chlo¬ 
ride,  in  adingon  this  compound,  produces  a  similar  series 
of  changes,  even  if  used  in  relatively  small  amount,  with 
this  difference,  that  as  there  is  not  enough  silicon  chlorine 
to  carry  the  regeneration  through  to  the  end,  the  alumi¬ 
nium  remains  finally  as  A1203,  and  probably  also  as  A1C1, 
combined  with  silica.  The  process  is  also  complicated 
in  certain  cases  by  the  formation  of  ethyl  ether,  which 
was  explained  above. 

If  we  suppose  the  aluminium  chloride  to  ad  by  contad 
or  influence  merely,  the  decomposition  would  be  expressed 
by  the  equation — 

Si  Cl  (0R)3  +  jfAlCl3  =  Si02+  RC1  +  R20  -{-  aA1C13, 

and  the  result  would  be  pradically  independent  of  the 
amount  of  chloride  used,  which  could  be  finally  recovered 
unchanged.  It  is  found,  however,  that  while  a  mere  trace 
is  sufficient  to  bring  about  total  decomposition  in  nearly 
the  sense  of  the  last  equation,  by  increasing  the  amount 
more  ethyl  chloride  and  less  ethyl  ether  are  formed  ;  when 
a  certain  proportion  is  reached,  the  ethyl  ether  vanishes, 
and  also  up  to  this  point  all  aluminium  remains  fixed  in 
the  residue.  If  more  than  this  amount  of  chloride  be 
taken,  some  remains  unchanged,  and  may  be  recovered 
by  sublimation.  We  may  consider  three  distindt  cases, 
with  differing  proportions  of  the  reagents,  namely,  when 

( >3  =  2  (1) 

Si  :  Alj  =3  :  2  (2)  . 

(<3  =  2  (3) 

The  first  case  includes  that  where  aluminium  chloride  is 
present  only  in  traces,  when  the  complete  reaction,  re¬ 
duced  to  the  simplest  form  and  negledting  aluminium, 
would  be — 

(a)  SiCl(0R)3  =  Si02  +  RCl  +  R20. 

By  increasing  the  proportion  of  chloride  we  have,  for 
example, — 

20SiCl(OR)3+2AlCl3  =  (SiO2)20(Al2O3)  +  26RCl  +  i7R2O, 

6SiCl(0R)3  +  2AlCl3  =  (Si02)6  (A1203)  +  I2RC1+3R20, 

&c. 

It  will  be  noticed  that  the  relative  amount  of  R20 
decreases,  and  that  of  RC1  increases  as  we  approach  the 
ratio  Si:Al  =  3:2.  Reaching  this  point,  which  is  case 
(2),  we  have — 

(b)  3SiCl  (0R)3  +  2  A1C13  =  (Si02)3(Al203)  +  gRCl. 

The  experiment  shows  that  with  this  ratio  no  R20  is 
formed,  and  that  all  aluminium  remains  in  fixed  form  in 
the  residue. 
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The  Coal-tar  Colours.  With  especial  Reference  to  their 
Injurious  Qualities  and  the  Restriction  of  their  Use.  A 
Sanitary  and  Medico-Legal  Investigation.  By  Theo¬ 
dore  Weyl.  With  a  Preface  by  Professor  Sell. 
Translated,  with  permission  of  the  Author,  by  H. 
Heffmann,  M.D.,  Ph.D.  Philadelphia  :  Blakiston, 
Son,  and  Co.  London  :  Kegan  Paul,  Trench,  Triibner, 
and  Co.,  Limited. 

A  careful  investigation  of  the  physiological  action  of  the 
coal-tar  colours  has  now  for  some  time  been  a  desidera¬ 
tum.  This  want  has  been,  generally  speaking,  supplied 
by  the  author.  The  information  given  is  exceedingly 
valuable,  though  we  may  venture  to  express  our  regret 
that  the  terminology  employed  is  not  more  in  harmony 
with  that  current  in  Britain.  It  is  apt  to  set  our  teeth  on 
edge  to  find  arsenic  spoken  of  as  “  arsenicum,”  and 
magenta  almost  invariably  as  “  fuchsin,”  or  sometimes 
“  fuschin.”  The  word  “  noodles  ”  will  puzzle  any 
English  reader  who  is  not  versed  in  German.  The  ordinary 
English  name  for  that  preparation,  which  the  Germans 
call  “  nudeln,”  is  vermicelli.  The  English  names  for 
those  styles  in  calico  printing  which  the  French  name 
reservage  and  enlevage  are  respectively  “  resists  ”  and 
“  discharges.” 

The  author  shows  that  the  dread  of  the  coal-tar  colours, 
so  sweepingly  and  sensationally  expressed  in  newspaper 
paragraphs,  is  exaggerated,  and  in  many  cases  altogether 
groundless.  A  few  of  these  colours,  such  as  picric  acid, 
dinitrocresol,  and  Martius  yellow,  safranin,  and  methy- 
lene  blue,  are  distinctly  poisonous;  whilst  aurantia  is,  to 
say  the  least,  doubtful.  Magenta  and  the  triphenyl- 
methane  colours  generally  are  harmless  if  not  con¬ 
taminated  with  arsenic  or  mercury.  Samples  of  these 
colours  made  by  the  old  arsenical  process  are,  of  course, 
to  be  avoided,  as  are  also  such  by-products  as  cerise. 

Still,  we  must  bear  in  mind  that  new  coal-tar  colours 
are  being  constantly  invented  and  introduced  into  com¬ 
merce,  and  that  the  confectioner  and  the  wine 
merchant  will  employ  such  colours  before  chemists  and 
physicians  have  had  sufficient  opportunity  to  decide  on 
their  composition  and  their  physiological  action.  Our 
opinion  is  therefore  in  substantial  agreement  with  the 
Austrian  law,  that  the  use  of  all  the  artificial  colours 
ought  to  be  prohibited  in  the  preparation  of  foods  and 
beverages.  For  such  purposes,  surely,  the  natural  colours 
are  amply  sufficient.  Dr.  Weyl  suggests,  indeed,  an 
international  poison  law  for  the  whole  of  Europe. 

From  the  abstracts  of  the  legal  enactments  in  force 
in  different  countries  concerning  the  use  of  poisons 
in  the  preparation  of  foods  and  drinks,  the  British  regula¬ 
tions  are  made  to  appear  more  efficient  and  more  rational 
than  is  really  the  case.  The  penalty  certainly  must 
not  exceed  £50  for  the  first  offence,  but  there  is  no  mini¬ 
mum  limit.  Hence  a  sympathising  magistrate  may  re¬ 
duce  the  penalty  to  a  mere  nominal  sum  !  Quite  similar 
is  the  case  with  the  “  hard  labour”  for  a  term  not  ex¬ 
ceeding  six  months.  Would  it  ever  be  really  inflidied  ? 

Among  the  colours  permitted  in  Austria-Hungary  we  find 
mention  of ‘‘ orlean,”  which  is  explained  as  “an  infusion 
of  yellow  wood  (probably  fustic  ?)  with  one-fourth  of  alum 
and  of  gum.”  Orlean  is  generally  used  on  the  Continent 
to  signify  annatto  I 

Safflower  is  given  as  a  permissible  yellow  colour.  The 
flower  certainly  contains  a  yellow  colouring  matter,  but 
it  has  little  beauty. 

The  author’s  endeavours  to  find  a  relation  between 
chemical  constitution  and  physiological  adtion  are  highly 
to  be  appreciated,  and  will,  we  hope,  be  successfully 
followed  up. 


(To  be  continued). 
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jfohnston's  Catechism  of  Agricultural  Chemistry.  From 
the  Edition  |Dr.  Sir  Charles  A.  Cameron.  Revised 
and  enlarged  by  C.  M.  Airman,  M.A.,  B.Sc.,  F.R.S.E., 
F.I.C.,  &c.  Ninety-second  thousand.  Edinburgh  and 
London  :  William  Blackwood  and  Sons,  1892. 

This  work,  so  long  and  so  justly  a  favourite,  i3  in  the 
present  edition  brought  fairly  up  to  the  standard  of  our 
present  knowledge  of  agricultural  chemistry.  It  will  be 
perceived  that  the  authors,  whilst  fully  recognising  the 
value  of  lime  in  the  form  of  gypsum  on  certain  soils  and 
for  certain  crops,  are  far  from  accepting  the  exaggerated 
importance  ascribed  to  it  by  certain  French  authorities. 

The  question  of  the  dired  utilisation  of  atmospheric 
nitrogen  by  growing  crops  is  not  discussed  here,  being 
doubtless  considered  more  suited  for  advanced  students. 

The  use  of  ferrous  sulphate  as  a  dressing  for  land  is 
here  less  favourably  judged  than  it  is  by  Dr.  Griffiths. 
The  view  laid  down  in  the  present  treatise  agrees  better 
with  the  general  experience  of  farmers. 

We  find  here  no  mention  of  the  great  advantage  derived 
from  the  use  of  basic  iron  slags  as  an  economical  phos- 
phatic  manure. 

The  authors  have — very  judiciously  in  our  opinion — 
retained  the  older  and  more  familiar  names  for  the  chemi¬ 
cal  compounds  used  or  met  with  in  farming,  to  avoid  per¬ 
plexing  the  pupils.  It  is  well  pointed  out  that  the  objed 
of  this  book  is  to  teach,  not  chemistry,  but  scientific  agri¬ 
culture. 


A  System  of  Instruction  in  Qualitative  Chemical  Analysis. 

By  A.  H.  Elliott,  Ph.  D.  New  York:  The  Author. 

The  author,  it  seems,  “  has  found  that  chemical  manipu¬ 
lation  cannot  be  acquired  by  the  reading  of  directions 
in  a  book  alone.”  We  were  of  opinion  that  this  same 
conclusion  had  been  reached  long  previously.  Dr.  Elliott 
proposes  to  train  analysts  in  a  very  wholesale  manner. 

The  instructor  is  to  stand  on  a  raised  rostrum  where  he 
can  be  easily  seen  by  every  member  of  a  class  which  may 
be  one  hundred  in  number  !  He  is  to  perform  the  opera¬ 
tions,  and  every  student  is  to  do  the  same  at  the  same 
moment.  We  doubt  if  in  case  of  nicer  determinations 
this  method  is  to  be  recommended. 

As  regards  the  subject  matter  of  the  book,  we  find 
them  neither  better  nor  worse  than  the  instructions  to  be 
met  with  in  other  analytical  manuals. 


The  Chemists'  Legal  Hand-book.  By  A  Barrister,  1892. 

London  :  Offices  of  the  British  and  Colonial  Druggist. 

This  hand-book  is  designed  solely  for  the  information  of 
the  dealers  in,  and  compounders  of,  medicines  and  poisons, 
known  on  the  Continent  as  “  apotheker  ”  or  “  pharma- 
ciens,”  but  in  England  as  “  chemists.”  To  the  profession 
known  abroad  as  “  chemiker  ”  or  “  chimistes,”  and  in  Eng¬ 
land  devoid  of  any  generally  recognised  name,  it  has  little 
to  say. 

The  author  contents  himself  with  explaining  the  law  as 
it  is  without  attempting  to  point  out  its  many  defeds  or  to 
suggest  their  attending  removal.  Due  mention  is  made 
of  that  most  unhappy  modification  in  the  regulations  for 
the  preparation  of  methylated  spirit,  by  which  this  article 
is  rendered  useless  for  the  scientific  investigator,  without 
a  series  of  red  tape  regulations. 

A  great  hardship  is  also  inflided  upon  such  persons — 
or  would  be  if  the  law  were  carried  out,  as  it  may  be  any 
day — by  the  duty  upon  stills.  The  law  is  not  limited  to 
apparatus  adapted  for  producing  or  rectifying  excisable 
liquors,  but  seems  to  include  every  retort  of  whatever  size, 
shape,  or  material.  Nay,  it  almost  appears  to  be  by  the 
mere  grace  of  the  Commissioners  of  Excise  that  scientific 
investigators  “  may  keep  and  use  stills  for  chemical  ex¬ 
periments  or  for  the  manufacture  of  articles  other  than 
spirits  or  spirit-mix  ures.” 


It  even  appears  that  persons  who  have  applied  for  per* 
mission  to  buy  methylated(spirit  free  from  mixed  naphtha 
have  been  favoured  with  very  annoying  visits  from  the 
Excise. 

It  seems  a  farce  to  aim  at  the  development  of  scientific 
chemistry  and  the  improvement  of  our  chemical  manu¬ 
factures  so  long  as  such  barbarous  regulations  are  kept 
up. 

We  ought  to  demand  that  the  laws  regarding  stills  shall 
be  held  no  longer  to  apply  to  retorts,  &c.,  made  of  glass, 
porcelain,  stoneware,  silver,  or  platinum,  and  that  for 
such  no  license  shall  be  required  and  no  duty  shall  be 
chargeable.  Further,  the  addition  of  a  trace  of  Dippel’s 
animal  oil  to  methylated  spirit  should  be  introduced 
instead  of  mineral  oils. 


Elementary  Chemical  Analysis.  By  William  Ackroyd, 
F.I.C.  Halifax:  Whitley  and  Booth. 

This  little  pamphlet  contains  nothing  which  can  be  pro¬ 
nounced  erroneous  or  misleading.  But,  like  nine-tenths 
of  the  elementary  chemical  treatises  still  showering  from 
the  press,  we  cannot  see  that  it  was  required. 


CORRESPONDENCE, 


ANALYSIS  VERSUS  ASSAYING. 


To  the  Editor  of  the  Chemical  News. 

Sir, — The  word  analysis  is  used  in  many  branches  of 
knowledge  with  a  meaning  which  is  brought  home  to  the 
student  of  chemistry  when  his  teacher  dwells  on  the  dif¬ 
ference  beween  analysis  and  synthesis.  It  is  a  pity  for 
a  word  of  this  kind  to  be  degraded.  In  its  passage  from 
the  ledure-room  to  the  laboratory,  however,  it  loses  all 
precise  meaning.  The  student  is  taught  that  analysis  is 
an  art  of  which  only  a  few  of  the  operations  are  analy¬ 
tical  ;  he  is  taught  to  speak  without  blushing  of  the 
analysis  of  an  element.  He  will  learn  to  analyse  sugar 
with  a  polariscope  and  copper  with  potassium  cyanide. 
The  analysis  of  a  sample  of  butter  can  be  made  by 
determing  its  refradive  index.  Is  it  any  wonder,  then, 
that  he  comes  to  believe  that  whatever  an  analyst  may 
choose  to  do  is  analysis,  and  that  there  is  no  use  at  all 
for  the  word  assaying  ? 

And  yet  this  word  assaying  is  a  good  English  one,  and 
has  a  vigorous  existence.  Long  may  it  be  so.  And  if 
the  time  must  come  when  it  will  be  used  no  longer,  then 
may  “trying”  and  “testing,”  which  are  its  nearest 
representatives,  be  its  successors.— I  am,  &c., 

J.  J.  Beringer. 


THE  POSITION  OF  CHEMISTS. 


To  the  Editor  of  the  Chemical  News. 

Sm,— If  you  will  allow  me  to  join  in  the  discussion  on  the 
position  of  chemists  I  think  I  can  give  an  explanation  of 
why  a  chemist  in  many  cases  receives  a  low  salary.  To 
put  it  plainly,  in  the  majority  of  instances  he  is  not  worth 
more  than  he  gets.  We  chemists  must  not  blind  ourselves 
to  the  fad  that  our  chemistry  in  itself  is  absolutely  useless 
in  most  branches  of  commerce;  it  is  the  application  of 
chemistry  to  commerce  that  is  of  infinite  importance.  We 
may  compare  chemistry  to  a  foreign  language  in  which 
invaluable  fads  are  recorded  ;  a  man  who  is  fully  con* 
versant  with  this  language  is  of  no  value  unless  he  can 
interpret  it  into  “  a  tongue  understanded  of  the  people.” 
The  chemist  to  whom  a  low  salary  is  paid  is  one  who  is 
not  jet  an  efficient  interpreter;  when  he  has  perfeded 
himself  in  this,  his  salary  will  rise  ;  aye,  and  rise  rapidly. 
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Is  organisation  (attradtive  delusive  word)  likely  to  force 
men,  who  know  what  they  want,  to  pay  men  who.  can’t 
give  this  to  them  large  salaries  ?  Would  a  Constantinople 
firm  pay  a  Turk  who  could  not  express  himself  in  English 
a  large  salary  ?  No. 

The  remedy  for  low  salaries  is  in  the  hands  of  indi¬ 
viduals.  Let  the  student  fresh  from  college  realise  how 
useless  he  and  his  degrees  are ;  let  him  take  a  low  salary, 
keep  his  eyes  and  ears  open  and  work  ;  let  him  learn 
everything  he  can,  whether  it  be  engineering,  stoking, 
German,  or  book-keeping;  let  him  dirty  his  hands  well, 
and  in  a  few  years,  if  the  big  salary  does  not  come,  he 
may  rest  assured  that  he  is  a  duffer. 

I  speak  from  experience.  Years  ago,  when  I  left  college 
(highly  recommended  !),  I  was  told  by  a  large  employer  of 
chemists  that  I  was  only  worth  five  shillings  a  week  to 
him;  and  that  was  the  salary  he  offered  me.  I  did  not 
believe  him,  and  was  mightily  offended  ;  but  after  seven 
months  of  looking  for  a  berth,  I  accepted  a  low  salary, 
and  did  some  years’  drudgery  and  knocking  about  in  the 
world  ;  to-day  I  see  my  salary  growing  from  a  respedtable 
one  to  something  better.-— I  am,  &c., 

CAVEAT  EMPTOR. 


THE  POSITION  OF  CHEMISTS. 


To  the  Editor  of  the  Chemical  News. 

Sir, — I  was  very  pleased  to  read  the  letters  of  “  J.  B.  C.” 
and  “  Dare  Lucem  ”  in  reply  to  mine  upon  this  subjedt ; 
at  the  same  time  I  am  rather  disappointed  at  the  appa¬ 
rent  apathetic  disposition  of  chemical  brethren  generally, 
whose  higher  status  is  aimed  at.  If  anything  definite  is 
to  be  accomplished  it  must  result  from  general  unison 
of  action,  for  it  cannot  be  expedted  that  one  or  two  willing 
hands  shall  build  a  golden  bridge  for  others. 

I  clearly  see  the  many  difficulties  to  be  contended  with, 
but  I  do  not  think  there  are  any  insurmountable.  As 
“  Dare  Lucem  ”  aptly  states,  the  time  is  gone  for  rule  of 
thumb  methods  of  manufadture,  and  pradtical  science  is 
absolutely  necessary  in  order  that  successful  combat  may 
be  made  with  the  keen  competition  now  existing.  Rule 
of  thumb  must  be  ignored,  and  experience  and  practicality 
be  recognised. 

It  is  in  our  own  hands  to  so  formulate  a  scheme  that 
employers  will  be  pleased  to  know  that  they  are  able  to 
rely  upon  the  services  of  a  chemist  recommended  to  them 
with  a  certain  amount  of  guarantee  for  his  abilities  and 
integrity,  while  chemists  themselves  will  have  protection 
and  the  dignity  of  the  profession  be  maintained. 

In  “  J.  B.  C.’s  ”  letter  he  expresses  a  doubt  as  to  the 
success  of  such  a  movement  as  is  now  suggested,  because 
of  those  usurpers  who  are  now  so  damaging  to  chemists 
of  experience  and  ability.  I  should  say  that  their  admis¬ 
sion  into  any  such  society  should  be  most  strenuously 
opposed,  because  the  fundamental  principle  of  such  union 
of  chemists  must  be  that  none  but  those  who  give  positive 
proof  of  chemical  training  and  specific  pradtical  know¬ 
ledge  shall  become  members. 

If  such  things  come  to  pass — and  I  fail  to  see  why 
not — the  usurpers,  be  what  they  may,  will  quickly  be¬ 
come  no  fadior  in  our  problem. 

I  sincerely  hope  now  that  some  chemists  will  commu¬ 
nicate  with  me  by  letter  (care  of  the  office  of  this  paper), 
so  that  we  may  at  once  take  up  the  forming  of  some 
satisfactory  scheme ;  and  now  the  enhancement  of  the 
brilliant  profession  of  a  chemist  is  being  promoted,  let 
there  be  no  apathy  shown,  but  let  one  and  all  work  with 
a  determination  to  secure  for  ourselves  what  no  Chemical 
Society  has  yet  been  able  to  do. 

In  conclusion,  let  me  draw  attention  to  the  fadt  that  a 
salary  of  £80  per  annum  is  £1  10s.  gd.  per  week,  and  is 
practically  the  same  sum  as  is  now  being  paid  to  labourers 
for  pulling  down  bricks  and  mortar  at  Millbank  Prison. 
Here  is  food  for  reflection, — I  am,  &c., 

T.  H.  Davis. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note.— All  degrees  of  temperature  are  Centigrade  unless  otherwise 
expressed. 

Comptes  Rendus  Hthdomadaires  des  Seances,  de  l' Academic 

des  Sciences.  Vol.  cxv.,  No.  24,  December  12,  1892. 

Description  of  a  New  Electric  Furnace. — Henri 
Moissan. — (See  Chemical  News,  vol.  lxvi.,  p.  319). 

Action  of  a  High  Temperature  upon  Metallic 
Oxides. — Henri  Moissan.— This  paper  will  be  inserted  in 
full. 

Density  of  Carbon  Monoxide  and  the  Atomic 
Weight  of  Carbon. — A.  Leduc.  — The  density  in  ques¬ 
tion  is  o'g6-jo2  ;  and  the  atomic  weight  of  carbon  =  n‘913. 

Critical  Reduction  of  the  Fundamental  Deter¬ 
minations  of  Stas  on  Potassium  Chlorate. —  G. 
Hinrichs.  —  This  paper  requires  the  accompanying 
diagram.  The  author’s  final  result  is  that  all  the  atomic 
weights  of  Stas  are  inaccurate. 

On  a  Carbon  Chloroiodide. — M.  Besson. — The  chief 
chemical  characteristic  of  the  chloroiodide,  C  C13I,  is  the 
ease  with  which  it  parts  with  iodine  to  form  sesqui- 
chloride.  In  the  adtion  of  aluminium  iodide  upon  carbon 
chloride,  C  Cl4,  there  are  formed  other  iodine  substitution 
produdts,  which  the  author  has  not  isolated  in  a  state  of 
purity.  They  would  be  C  CI2I2  (a  liquid),  and  C  CII3  (a 
solid). 

Adtion  of  Hydrofluoric  Anhydride  upon  the 
Alcohols. — Maurice  Meslans. — Below  130°  hydrofluoric 
anhydride  has  no  perceptible  adtion  upon  absolute  alcohol. 
Etherification  is  most  conveniently  effedted  at  220°. 

Adtion  of  Sulphuric  Acid  upon  Citrene.  —  G. 
Bouchardat  and  J.  Lafont.— The  portion  of  citrene  not 
attacked  by  the  acid  is  a  saturated  carbon,  C2oH22.  It 
boils  at  165  — 168°.  The  sulpho-conjugated  acid,  if  satu¬ 
rated  with  baryta,  yields  barium  sulphocyanate, 
C2oHI3BaS2OG  +  3HO,  and  a  much  more  soluble  salt, 
Ci8HI4BaS206-f2H202-  A  third  salt  is  present  in  a 
quantity  much  too  small  for  analysis. 

Assay  of  Quinine  Sulphate,  and  Determination 
of  Quinine  in  Presence  of  the  other  Alkaloids  of 
Chinchona. — L.  Barthe. — This  paper  will  be  inserted  in 
full. 

Vol.  cxv.,  No.  25,  December  19,  1892. 

This  issue  gives  an  account  of  the  Annual  Public 
Session,  held  on  December  19th.  It  comprises  the  dis¬ 
course  of  the  President,  M.  d’Abbadie,  in  praise  of 
deceased  members  and  foreign  associates  of  the  Academy. 
Then  follow  the  reports  of  the  various  commissions 
nominated  to  adjudicate  on  the  memoirs  presented  in 
competition  for  the  numerous  prizes  at  the  disposal  of  the 
Academy.  Among  the  prizes  offered  for  future  research, 
we  mention  that  founded  by  Dr.  Jecker,  i.e.,  a  sum  of 
10,000  francs,  to  be  awarded  each  year  for  the  most  im¬ 
portant  discovery  calculated  to  accelerate  the  progress  of 
organic  chemistry. 


Journal  fur  Praktisclie  Chemie. 

New  Series,  Vol.  xlvi.,  Part  r. 

On  Hexamethylenamine.  —  L.  Hartung.  —  The 
author  has  examined  the  adtion  of  benzoyl  chloride  and 
acetyl-chloride  upon  hexamethylenamine,  the  adtion  of 
monochloracetic  ethyl  ester,  that  of  monochloracetic 
ether  upon  hexamethylenamine  in  an  alcoholic  solution, 
the  behaviour  of  inorganic  acids  upon  hexamethylen- 
amine,  the  action  of  sulphurous  acid  upon  hexamethyl- 
amine  dissolved  in  benzene,  the  adtion  of  the  same  com¬ 
pound  in  isobutylic  alcohol,  in  isopropylic  alcohol,  in 
methylic  alcohol ;  the  adtion  of  nitrous  acid  upon  hexa* 
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methylenamine  dissolved  in  glacial  acetic  acid,  the  de¬ 
composition  of  hexamethylenamine  if  boiled  in  aqueous 
hydrochloric  acid,  the  decomposition  of  hexamethylen¬ 
amine  by  nitric  acid  ;  hexamethylenamine  and  anilin. 

The  Oximes  of  the  Fatty  Aromatic  Ketones,  which 
in  their  Aromatic  Residue  contain  the  Halogen  for 
Ketonic  Combination  in  the  Ortho-position.— Ad. 
Claus.— This  paper  does  not  admit  of  useful  abstraction. 

Origin  of  Phenylenoxide.— W.  Vaubel.— The  author 
holds  that  the  formation  of  resorcin  from  the  para-  or 
ortho-halogen  phenols  cannot  be  explained  by  Kekule’s 
scheme. 

A  Reply  to  H.  C.  Willgerodt. — F.  Kehrmann.— A 
somewhat  acrimonious  controversy. 

New  Series,  Vol.  xlvi.,  Parts  3  and  4. 

Researches  from  the  Chemical  Laboratory  of  Prof. 
Flawitzky  at  Kasan. — This  paper  discusses  the  connec¬ 
tion  between  the  forms  of  the  oxygen  and  hydrogen  com¬ 
pounds  of  the  elements. 

The  Naphthenes,  and  their  Derivatives  in  the 
Universal  System  of  Organic  Compounds  (Part  II.). 
— W.  Markownikoff. — A  voluminous  memoir  which  does 
not  admit  of  insertion. 

Researches  from  the  Laboratory  of  the  University 
of  Freiburg.— These  comprise  a  paper  by  A.  Claus  on 
the  quaternary  ammonium  bases  of  the  quinoline  series, 
and  one  by  C.  Willgerodt  on  the  constitution  of  the 
nitrosoazo-compounds. 

Researches  from  the  Laboratory  of  A.  Weddige.— 
This  communication  consists  of  a  paper  by  M.  Tscherven- 
Iwanoff  on  the  preparation  and  properties  of  the  poly¬ 
meric  di-  and  tri-chloracetonitril. 

On  some  Xyloldisulphonic  Acids. — Erik  Pfaunen- 
still.—The  author’s  results  differ  from  those  of  Wischin 
in  as  far  as  on  sulphonising  the  monosulphonic  acids  of 
metaxylol  he  obtains,  not  one,  but  two,  disulphonic  acids. 
He  notices  also  briefly  an  ortho-  and  para-xyloldisul- 
phonic  acid. 

Action  of  Zinc  Powder  and  Alcohol  upon  Chlor-a- 
Dibromhydrine. — G.  Gustavson.— This  paper  does  not 
admit  of  useful  abridgment. 

Correction  to  the  Memoir  “  On  Nitro  -  p  - 
Naphtholes.” — F.  Gaess. — A  correction  of  the  diagrams 
in  a  paper  to  be  found  in  this  journal,  vol.  xlv.,  p.  614. 


MISCELLANEOUS. 


Royal  Academy  of  Sciences  of  Turin. — The  Ninth  ' 
Bressa  Prize. — The  Royal  Academy  of  Sciences  of  Turin,  \ 
in  accordance  with  the  last  will  and  testament  of  Dr. 
Cesare  Alessandro  Bressa,  and  in  conformity  with  the 
Programme  published  December  7,  1876,  announces  that 
the  term  for  competition  for  scientific  works  and  dis¬ 
coveries  made  in  the  four  previous  years,  1889.92,  to 
which  only  Italian  authors  and  inventors  were  entitled, 
was  closed  on  December  31,  1892.  The  Academy  now 
gives  notice  that  from  January  1,  1891,  the  new  term  for 
competition  for  the  ninth  Bressa  Prize  has  begun,  to 
which,  according  to  the  testator’s  will,  scientific  men  and 
inventors  of  all  nations  will  be  admitted.  A  prize  will 
therefore  be  given  to  the  scientific  author  or  inventor, 
whatever  be  his  nationality,  who,  during  the  years  1891-94, 
“according  to  the  judgment  of  the  Royal  Academy  of 
Sciences  of  Turin,  shall  have  made  the  most  important 
and  useful  discovery,  or  published  the  most  valuable  work 
on  physical  and  experimental  science,  natural  history, 
mathematics,  chemistry,  physiology  and  pathology,  as 
well  as  geology,  history,  geography,  and  statistics.” 


The  term  will  be  closed  at  the  end  of  December,  1894. 
The  sum  fixed  for  the  prize,  deducting  the  income-tax, 
will  be  of  10,416  francs.  The  person  who  intends  to 
concur  at  the  competition  must  declare  it  within  the 
time  above  mentioned  by  means  of  a  letter  addressed  to 
the  President  of  the  Academy,  and  send  the  work  with 
which  he  concurs.  The  work  must  be  printed  ;  manu¬ 
scripts  are  considered  as  nothing.  The  works  of  the 
concurrents  which  do  not  obtain  the  prize  will  be  returned 
to  them  when  asked  for  within  six  months  from  the 
adjudication  of  the  prize.  None  of  the  national  members, 
resident  or  not  resident,  of  the  Turin  Academy  can  obtain 
the  prize.  The  Academy  gives  the  prize  to  the  scientific 
man  considered  most  worthy  of  it,  even  if  he  has  not 
presented  himself  at  the  concourse. — M.  Lessona,  The 
President  of  the  Academy;  A.  Naccari,  The  Secretary 
of  the  Commission. — Turin,  January  1,  1893. 


MEETINGS  FOR  THE  WEEK. 


Monday,  9th.— Society  of  Chemical  Industry,  8.  “  Qualitative  Ana¬ 
lysis  of  Colouring  Matters,”  by  A.  G.  Green. 
“  The  Proportion  fof  Free  Fatty  Acids  in  Oil 
Cakes,"  by  Dr.  B.  Dyer.  “  Further  .Notes  on 
Nitrous  Oxide,”  by  Watson  Smith. 

-  Medical,  8.30. 

Tuesday,  10th. — Institute  of  Civil  Engineers  8. 

-  Royal  Medical  and  Chirurgical,  8.30. 

-  Photographic,  8. 

Wednesday,  nth. — Society  of  Arts,  7.  The  Curiosities  of  Bird 
Life,”  by  R.  Bowdler  Sharpe,  LL.D. 

-  Geological  8. 

Thursday,  12th. — Society  of  Arts,  4.30.  “Upper  Burma  under 
British  Rule,’’  by  H.  Thirkell  White,  C.I.E. 

-  Institute  of  Eledtrical  Engineers,  8. 

-  Mathematical,  8. 

Friday,  13th. — Physical  Society,  5.  “  On  Science  Teaching,”  by 

F.  W.  Sanderson,  M.A. 

-  Society  of  Arts,  8.  “  The  Development  and  Trans¬ 
mission  of  Power  from  Central  Stations,”  by  Prof. 
W.  Cawthorne  Unwin,  F.R.S. 

-  Astronomical,  8. 
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CT.  PAUL’S  SCHOOL,  West  Kensington.— 

An  Examination  for  filling  up  about  four  Vacancies  on  the 
Foundation  will  be  held  on  the  18th  January  next. —  For  information 
apply  to  the  Bursar,  St.  Paul’s  School,  West  Kensington. 
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DETERMINATION  OF  IMPURITIES  IN 
METHYLENES. 

By  ER.  BARILLOT. 


With  the  type  B  the  denaturation  is  illusory,  whilst 
with  the  types  C  the  denaturation  of  the  industrial 
alcohols  is  real. 

The  examination  of  a  great  number  of  samples  of  the 
methylenes  of  commerce  has  shown  that  often  the 
denaturising  impurities  do  not  exceed  2  to  5  percent,  and 
that  the  methylenes  which  really  denaturise  alcohol  con¬ 
tain  from  10  to  20  per  cent  of  these  impurities. 

The  examination  of  the  chloroformic  stratum  enables 
us  to  determine  the  nature  of  the  impurity.— Comptes 
Rendus. 


It  is  very  important  to  ascertain  in  the  industrial 
methylenes  intended  either  for  the  methylation  of  aniline, 
or  for  the  denaturation  of  industrial  alcohols,  the  propor¬ 
tion  of  impurities,  other  than  acetone,  which  these 
methylenes  contain.  The  following  method  yields  good 
results : — 

Principle. — 1.  On  agitating  20  c.c.  of  chloroform  with  a 
mixture  formed  of  10  c.c.  of  methylic  alcohol,  15  c.c. 
sodium  bisulphite  of  sp.  gr.  i,325,  and  5  c.c.  of  water,  the 
coefficient  of  separation  between  the  two  non-miscible 
liquids  is  such  that  the  chloroformic  stratum  preserves  its 
entire  volume  if  the  methylic  alcohol  contains  no  other 
impurities  than  acetone.  2.  If  the  methylic  alcohol 
contains  impurities  (benzols,  methylol,  dialiyl,  &c.),  the 
chloroformic  stratum  increases  in  proportion  to  their 
quantity. 

Application. — 1.  Into  a  tube,  a,  of  about  the  capacity 
of  40  c.c.,  we  pour  10  c.c.  of  the  methylene  in  question, 
then  15  c.c. of  the  solution  of  sodium  bisulphite,  stopper  the 
tube,  and  shake  it  strongly.  We  add  then  5  c.c.  of  water, 
shake  up  afresh,  and  allow  the  mixture  to  resume  the 
ordinary  temperature.  2.  A  glass  tube  of  the  capacity 
of  10  c.c.,  terminating  below  in  a  cock,  communicates  at 
its  top  by  a  narrower  tube  graduated  in  c.c.’s  and  tenths 
of  a  c.c.,  with  a  glass  globe,  b,  holding  about  200  c.c., 
the  upper  tubulure  of  which  can  be  closed  with  a  ground 
glass  stopper. 

Into  this  apparatus,  b,  we  pour  chloroform  so  as  to  fill 
the  lower  tube,  the  capacity  of  which  is  exadtly  20  c.c. 
The  meniscus  of  this  liquid  is  then  exactly  level  with  the 
zero  of  the  graduation  into  c.c.  and  tenths  of  a  c.c.  at 
the  temperature  15°. 

The  mixture  in  a  is  poured  into  the  apparatus  b  ;  we 
shake  strongly,  so  as  to  obtain  an  emulsion  of  milky 
appearance  and  allow  it  to  settle. 

When  the  two  liquid  strata  of  the  apparatus  b  are 
quite  clear,  we  read  off  at  15°  the  increase  of  the  volume 
of  chloroform.  This  increase,  multiplied  by  ten,  corres¬ 
ponds  io  the  percentage  of  impurities,  other  than  acetone, 
contained  in  the  methylene. 

The  alcoholometric  of  the  methylene  examined  may 
be  comprised  between  8o°  and  gg°,  The  proportion  of 
acetone,  from  1  to  30  per  cent,  does  not  affedt  the  accuracy 
of  the  determination. 

Having  isolated  the  impurities  which  accompany 
methylene,  we  have  made  up  a  great  number  of  synthetic 
samples  with  pure  methylic  alcohol,  pure  acetone,  and 
the  isolated  impurity  in  order  to  check  the  accuracy  of 
the  procedure. 

The  results  obtained  with  the  various  types  of  synthetic 
commercial  methylenes  are  : — 

Impurity  per  cent. 


A  ■ 


Methylic  alcohol,  chemically  pure  . . 

Pure  industrial  methylic  alcohols  used 


for  the  methylation  of  aniline 

•  •  •  • 

1  to  2 

(Methylenes,  pure  Government 
J  with  20  per  cent  acetone 

types, 

1  to  2 

j  Methylenes,  pure  Government 
(  with  5  p.c.  impurity  and  2  p.c. 

types, 

acetone 

5 

'Strong  smelling  methylenes,  with 
cent  impurity . 

10  per 

10 

Very  strong  smelling  methylenes 


13  to  20 


SEPARATION  OF  MICRO-ORGANISMS  BY 
CENTRIFUGAL  ACTION. 

/ 

By  M.  R.  LEZE. 

The  micro-organisms  comprise  chiefly  in  their  consti¬ 
tution  substances  heavier  than  water;  these  are  the 
albumenoid,  cellulosic,  and  mineral  substances,  which  are 
isolated  by  incineration.  If  the  living  organisms  float  in 
liquids  such  as  wine,  cider,  or  milk,  the  specific  gravity 
of  which  borders  closely  upon  unity,  it  is  because  they 
probably  contain  small  quantities  of  gas,  and  the  force 
which  impels  them  to  rise  or  sink  in  a  liquid  heavier  or 
lighter  than  their  protoplasmic  substance  is  certainly 
very  feeble,  regard  being  had  to  the  very  small  dimensions 
of  these  bodies  in  question. 

But  we  may  intensify  this  tendency  to  separation  by 
submitting  vessels  containing  fermentable  liquids  and 
organisms  to  rapid  rotatory  movement.  We  have  the 
centrifugal  force  at  command,  and  can  render  it  several 
hundred  times  greater  than  the  intensity  of  gravitation. 

In  the  laboratory  appliances  which  we  employ,  the 
radius  and  the  speed  are  :  in  the  “  ladtocrit  ”  turned  by 
hand,  9  c.m.  and  3600  rotations  ;  in  the  steam  turbine 
(Burmeistei’s  design),  20  c.m.  and  4000  rotations. 

In  the  former  apparatus  the  recipients  submitted  to 
centrifugal  force  are  small  tubes,  drawn  out  for  a  certain 
length  in  a  conical  form,  and  sealed  before  the  lamp  at 
the  point.  The  second  apparatus  is  continuous,  and 
enables  us  to  whiz  indefinitely  increasing  quantities  of 
the  liquid  in  question. 

Rotation  clarifies  fermenting  liquids  and  determines 
the  formation  of  a  glutinous  or  gelatinous  deposit,  either 
at  the  points  of  the  small  tubes  or  upon  the  sides  of  the 
turbine.  On  examining  these  muddy  deposits  under  the 
microscope,  we  perceive  that  they  consist  chiefly  of  a 
heap  of  living  organisms. 

By  this  method  we  have  separated  the  organisms  from 
a  considerable  number  of  liquids  in  course  of  fermentation 
by  submitting  to  the  centrifugal  zone  musts  in  course  of 
fermentation,  decodtion  of  hay,  milk  or  its  serum,  after 
the  separation  of  the  cream  or  of  the  curd,  saccharine 
liquids  loaded  with  moulds,  wines  in  acetic  fermentation, 
&c.  The  organisms  appear  to  separate  the  more  easily 
the  larger  are  their  dimensions.  We  can  very  distindtly 
isolate  the  mycelium  and  the  spores  of  mould  and  the 
saccharomyces,  whilst  badteria  are  only  imperfedtly 
separated. 

In  one  of  the  experiments  we  passed  fermenting  cider. 
The  liquid  was  turbid,  but  it  became  perfedtly  limpid. 
Samples  colledted  in  open  or  sterilised  bottles,  and  kept 
in  the  stove  at  30°  all  became  turbid  the  next  day,  and 
swarmed  with  badteria.  Yeasts  were  no  longer  found, 
and  the  alcoholic  fermentation  had  disappeared. 

In  order  to  facilitate  the  separation  we  may  either  heat 
the  liquid  or  add  liquids  lighter  than  water,  such  as 
ammonia  or  alcohol.  This  separation  of  badteria  may 
find  an  application  in  badteriological  research.  In  indus¬ 
trial  practice  we  may,  perhaps,  by  means  of  centrifugal 
force  free  polluted  or  insalubrious  waters  from  the  greater 
part  of  the  organisms  present,  being  careful  to  admit  into 
the  turbine  no  air  but  such  as  has  been  filtered  through 
a  thick  layer  of  cotton. — Comptes  Rendus. 
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THE  DECOMPOSITION  OF  TIN  SLAGS  BY 
THE  FLUORIDE  METHOD. 

By  H.  N.  WARREN,  Research  Analyst. 


The  decomposition  of  siliceous  slags  containing  the 
oxides  of  tin  and  antimony  was,  up  to  a  comparatively 
recent  date,  brought  about  entirely  by  fusing  the  same 
with  a  mixture  of  carbonate  of  sodium  and  potassium  ;  the 
tediousness  and  prolongation  of  the  operation,  however, 
induced  the  author  to  use  borax  as  a  fluxing  agent  in 
admixture  with  the  carbonates.  And  so  rapid  and  com¬ 
plete  was  the  decomposition  of  these  refractory  substances 
that  the  operation  soon  became  employed  in  most  of  the 
leading  laboratories  throughout  the  kingdom.  A  more 
accurate  method,  however,  is  still  in  readiness,  oxides  of 
tin  and  antimony  having  lately  been  proved  to  be  by  no 
means  fixed  when  subjected  to  high  temperatures  in  con- 
tadt  with  alkalies  ;  and  in  numerous  instances  the  fumes 
colledted  by  volatilisation  from  the  crucibles  containing 
these  substances  were  found  on  examination  to  retain 
notable  percentages  of  both  tin  and  antimony;  the  nickel 
vessels  employed  are  also  liable  to  introduce  further 
errors. 

In  employing  the  fluoride  method,  a  convenient  portion 
of  the  slag  in  a  fine  state  of  division  is  introduced  into 
a  platinum  dish  of  suitable  dimensions,  and  adted  upon 
by  an  equal  portion  of  hydrofluoric  and  hydrochloric 
acids,  a  gentle  heat  from  a  sand-bath  being  applied  for  a 
few  moments.  The  slag  almost  immediately  passes  into 
solution,  the  solution  thus  obtained  is  diluted  to  a  known 
volume,  one-half  being  precipitated  by  the  addition  of 
SH2.  The  precipitated  sulphides  of  tin  and  antimony 
thus  obtained,  after  purifying  if  necessary  by  re-solution, 
are  ignited  and  weighed  as  oxides. 

The  second  half  having  been  rendered  alkaline  by 
means  of  ammonia,  a  large  excess  of  oxalic  acid  is  added 
in  order  to  re-dissolve  the  precipitate,  the  introduction  of 
SH2  in  excess  being  maintained  as  before.  Antimony 
sulphide  alone  falls,  which  is  ignited  and  weighed  as 
oxide.  From  the  previous  weight  of  the  mixed  oxides  the 
percentage  of  antimony  is  at  once  obtainable  by  subtract¬ 
ing  the  latter.. 

By  this  method  a  complete  separation  and  estimation 
of  both  metals  can  be  performed  in  less  than  an  hour, 
over  three  hundred  samples  of  a  like  nature  having  been 
worked  by  this  method  during  the  past  year  to  an  accu¬ 
racy  of  decimal  2  per  cent. 

Everton  Research  Laboratory, 

18,  Albion  Street,  Everton,  Liverpool. 


ON  THE  CATALYTIC  ACTION  OF  ALUMINIUM 
CHLORIDE  ON  SILICIC  ETHERS.* 

By  H.  N.  STOKES. 

(Continued  from  p.  xo). 


Any  further  increase  in  the  proportion  of  chloride  belongs 
under  case  (3),  where  Si  :  Al<3  :  2.  For  example,  if  the 
ratio  be  that  of  equality,  or  3  :  3,  we  might  Rave — 

(c)  3SiCl(ORj3  +  3AlCl3  =  (Si02)3(Al203)-f  AICI3. 

In  fadt,  when  this  proportion  is  taken,  unchanged  alu¬ 
minium  chloride  sublimes  out  of  the  residue.  Owing, 
however,  to  the  tendency  of  the  silicon  to  monopolise  the 
oxygen  or  to  take  the  metasilicate  form,  this  proportion 
admits  of  another  reaction  : — 

Cl 

«i)  SiCllORfc+AICU-Sig- 

*  From  the  American  Chemical  Journal,  vol.  xiv.,  No.  Q, 


blO-Al  =  SiO<~>AlCl, 

O'"  u 

the  residue  being  a  chloraluminium  metasilicate,  or  at 
least  some  similar  form  in  which  the  preference  of  silicon 
for  oxygen  before  chlorine  is  satisfied.  The  chlorine  and 
aluminium  in  this  form  are  practically  fixed,  as  such  a 
body  as  this  would  probably  give  off  aluminium  chloride, 
if  at  all,  only  at  a  high  temperature,  the  effeCt  being  that 
the  volatile  chloride  falls  below  the  theoretical  amount 
required  by  equation  (c). 

Finally,  if  Si :  Al=  x  :  2 — 

[e)  SiCl(0R)3  +  2AlCl3  =  Si03Al2Cl4+3RCl. 

If  we  write  the  formula  of  the  product — 


SiO< 


0A1C12 
0A1C12  ’ 


it  appears  that  in  this  form  also  the  aluminium  might  be 
fixed,  but  that  if  more  chloride  be  present,  leading  to  the 
formation  of  SiCl(OAlCl2)3,  such  a  body  would,  by  virtue 
of  the  silicon  chlorine  present,  decompose  at  once  into 
A1C13  and  SiO(OAlCl2)2.  Two  atoms  aluminium  are 
therefore  the  most  that  can  possibly  be  held  by  one  atom 
silicon  reacting  as  monochlorsilicate  ;  any  further  amount 
must  remain  finally  as  unchanged  chloride.  The  stability 
of  such  bodies  as  SiO(OAlC]2)2  is,  however,  made  im¬ 
probable  by  the  experiments,  which  show  that  even  with 
the  ratio  1  :  1  only  a  part  of  the  aluminium  remains  fixed. 

These  equations  do  not  explain  the  semi-catalytic  aCtion 
of  aluminium  chloride  in  decomposing  indefinitely  large 
amounts  of  monochlorsilicate.  The  reason  is  obvious 
when  we  consider  that,  as  the  experiments  show,  the 
greatest  amount  of  aluminium  which  can  be  held  fixed  by 
x  mol.  wt.  monochlorsilicate,  lies  between  £  and  1  at.  wt. 
(equations  b  and  d).  Any  greater  amount  of  monochlor¬ 
silicate  will,  by  virtue  of  its  silicon  chlorine,  regenerate 
aluminium  chloride,  and  be  destroyed  thereby,  until  the 
above  proportion  is  reached.  At  this  point  further  re¬ 
action  results  only  in  the  sense  of  b  and  d,  the  regenera¬ 
tion  of  the  chloride  ceases,  and  all  aluminium  remains 
fixed. 

It  will  be  observed  that  in  these  reactions  the  chlorine 
going  to  form  ethyl  chloride  comes  proximately  from  the 
aluminium  chloride,  but  ultimately  in  part  from  the  chlor- 
silicate,  and  that  the  equations — 

SiCl3(OR)  =  SiOCl2  +  RCl, 

Si  Cl  (OR)3  =  Si02-f  RCl-ff  R20 

are  not  strictly  true,  the  aluminium  acting  as  the  agent 
by  which  Cl  is  transferred  from  Si  to  R.  The  hypothesis 
might  perhaps  be  further  tested  by  substituting  aluminium 
bromide  for  the  chloride.  If  the  decomposition  is  due  to 
influence  only,  SiCl3(OR)  should  give  SiOCl2,  and  RC1, 
and  AlBr3  only,  but  on  the  above  hypothesis  SiO.Cl2  with 
either  RBr  and  A1C13  only,  or  a  mixture  of  RC1,  RBr, 
A1C13,  and  aluminium  chlorobromides,  according  to  the 
proportions  and  the  nature  of  the  intermediate  products. 
As  this  would  involve  previously  studying  the  question 
whether  a  direct  interchange  of  chlorine  and  bromine 
might  occur,  the  experiment  was  postponed. 

Ethyl  dichlor silicate,  SiCl2(OR)2,  from  similar  con¬ 
siderations,  should  decompose  thus — 

SiCl2(0R)2  =  Si02-f  2RCI, 

and  it  is  not  possible  to  devise  any  probable  reaction  by 
which  aluminium  should  remain  permanently  combined. 
Therefore  the  apparent  catalytic  aCtion  should  be  as 
obvious  here  as  in  the  case  of  the  trichlorsilicate.  The 
experiments  were,  however,  defective,  probably  owing  to 
impure  material,  and  no  satisfactory  conclusion  could  be 
drawn  from  them. 


Ethyl  orthosilicate,  Si(OR)4.  —  This  body  shows  a 
radically  different  behaviour  from  that  of  the  chlorsilicates, 
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the  decomposition  being  stridtly  proportional  to  the  rela¬ 
tive  amount  of  aluminium  chloride  used,  and  in  this  lies 
the  explanation  of  the  whole  series  of  observations. 

We  may  consider  the  following  cases: — 


Si:  A1 


<3:4  (1) 
=  3  : 4  (2) 
>3  : 4  (3) 


the  ratio  3  :  4  being  that  in  which  the  aluminium  chloride 
contains  just  enough  chlorine  to  convert  all  ethyl  into 
ethyl  chloride. 

(rt)  3Si(OR)4-f  4AICI3  =  Si30i2Al4-t-  12RCI. 

From  considerations  mentioned  while  speaking  of  the 
monochlorsilicate,  it  is  obvious  that  this  proportion  may 
result  in  a  certain  amount  of  chlorine  remaining  com¬ 
bined  with  the  aluminium  up  to  the  limit — 

( b )  3  Si  (OR)4  4-4  AICI3  =  S^O  jo  A1 4C 1 4  -f-  8RC1 4-  2R20. 

For  practical  reasons  given  below,  the  substances  could 
not  be  made  to  readt  in  this  proportion,  the  result  being  a 
formation  of  ethyl  ether,  ethyl  chloride,  and  sublimation 
of  some  unchanged  aluminium  chloride.  For  the  same 
reason  a  readtion  in  the  sense  of  case  (1)  was  pradtically 
not  to  be  brought  about. 

If  the  readtion  were  in  any  sense  catalytic,  it  would 
follow  that  by  reducing  the  aluminium  chloride  below  the 
proportion  Si :  Al  =  3  :  4,  the  decomposition  would  still  be 
complete,  but  the  amount  of  ethyl  ether  would  increase 
relatively,  while  that  of  ethyl  chloride  would  decrease,  the 
limit  being,  with  a  trace  of”aluminium  chloride — 

Si(0R)4  =  Si024-2R20. 

The  adtual  result  was  that  while  with  Si  :  A1  =  3  :  1  the 
decomposition  was  complete,  and  approximately  in  the 
sense — 


(c)  6Si(OR)4  -f-  2  AICI3  =  (Si02)6(  A1203)  +  6RC1  +  gR20, 

the  slightest  diminution  of  the  amount  of  chloride  below 
this  ratio  was  followed  by  some  of  the  silicate  remaining 
totally  unchanged.  With  Si :  Al  =  3  :  erg,  for  instance,  it 
was  possible  to  recover  some  of  it,  and  with  Si :  Al  =  150  :  1 
the  merest  trace  of  decomposition  was  discernible.  This 
proportion  in  the  case  of  the  monochlorsilicate  resulted 
easily  in  total  decomposition.  The  only  possible  explana¬ 
tion  of  this  difference  is  that  in  the  case  of  the  chlorsili- 
cates  the  apparent  contadt  adtion  is  due  to  constant 
regeneration  of  aluminium  chloride  by  silicon  chlorine. 
The  tetraethyl  ether  contains  no  silicon  chlorine,  alumi¬ 
nium  chloride  is  not  regenerated,  and  therefore  adts  only 
in  proportion  to  the  amount  originally  taken. 

An  experiment  was  made  which  shows  the  peculiar 
stability  of  silicon  tetrachloride  as  compared  with  the 
chlorsilicates.  It  was  supposed  that  since 


SiCl3(OR)+  trace  AlCl3  =  SiO.Cl2  +  RCl  +  trace  A1CI3, 

by  adding  to  tetraethyl  silicate  some  silicon  tetrachloride 
in  the  proportion  required  by  the  equation — 

Si(OR)4  +  3SiCl4  =  4SiCl3(OR), 
the  chlorine  of  the  tetrachloride  would  regenerate  alumi¬ 
nium  chloride,  with  the  final  result  that  solid  silicon 
oxychloride  and  ethyl  chloride  would  be  formed.  With 
even  Si:  Al  =  5  :  1,  and  in  sealed  tubes  at  ioo°,  no  solid 
was  formed.  Only  after  heating  at  170°,  at  which  tem¬ 
perature  the  tetrachloride  adls  on  the  ether,  did  total 
decomposition  occur. 

Anhydrous  ferric  chloride  adts  on  both  the  tetraethyl 
silicate  and  the  trichlorsilicate,  but  with  much  greater 
difficulty  than  aluminium  chloride.  Only  at  near  the 
boiling-point  (105°)  of  the  trichlorsilicate  was  any  marked 
readtion,  with  formation  of  ethylchloride,  visible.  The 
tetraethyl  silicate  readied  easily  on  heating,  giving  off 
ethyl  ether  and  ethyl  chloride  and  leaving  a  solid  residue. 
The  readtions  were  not  further  studied. 

Anhydrous  zinc  chloride  is  without  adtion  on  the  tetra¬ 
ethyl  silicate  at  its  boiling-point  (165°).  • 

(To  be  continued). 


REPORT  ON  THE  TECHNICAL  DETERMINA¬ 
TION  OF  ZINC.* 

(Concluded  from  p.  7). 

Method  of  My.  Mann  Page,  Chemist  Omaha  and  Grant 
Smelting  Company ,  Denver ,  Colorado. — The  ore  is  decom¬ 
posed  by  boiling  in  a  casserole  with  a  mixture  of  concen¬ 
trated  hydrochloric,  nitric,  and  sulphuric  acids,  added 
separately  in  the  order  given,  the  amounts  of  acid  varying 
according  to  the  demands  of  the  charadterof  the  ore  under 
treatment  to  ensure  complete  decomposition.  The  boiling 
is  continued  until  the  fumes  of  sulphuric  acid  appear  dis- 
tindtly. 

The  casserole  is  then  removed  from  the  hot  plate,  con¬ 
tents  allowed  to  cool,  and  the  sulphuric  acid  solution 
diluted  with  water  to  three  or  four  times  its  bulk,  and 
chlorate  of  potassium  added  whether  manganese  be  pre¬ 
sent  or  not. 

If  manganese  is  present,  the  chlorate  must  be  added  in 
quantity  sufficient  to  ensure  complete  precipitation,  an 
additional  quantity  of  this  reagent  being  added  during  the 
boiling  if  it  appears  necessary.  This  can  be  easily  deter¬ 
mined  by  the  appearance  of  the  solution.  The  precipi¬ 
tated  manganese  dioxide  and  the  insoluble  residue  are 
now  filtered  off  and  well  washed  with  boiling  water. 

To  the  filtrate  ammonia  water  is  added  in  slight  excess, 
the  precipitate  well  stirred,  and  immediately  filtered  off, 
the  filtrate  passing  into  a  graduated  flask  of  250  c.c. 
capacity. 

After  the  iron  and  alumina  precipitate  has  been  trans¬ 
ferred  to  the  filter — which  should  be  a  sufficiently 
capacious  one — it  is  allowed  to  drain  thoroughly,  and 
then  washed  three  or  four  times  with  water  which  has 
been  rendered  distinctly  ammoniacal,  and  which  should 
not  be  more  than  tolerably  warm.  In  washing  the  pre¬ 
cipitate  care  should  be  taken  to  thoroughly  disintegrate 
it  by  the  stream  of  wash  water. 

After  a  thorough  washing,  the  filtrate  is  acidified  by 
hydrochloric  acid,  the  flask  filled  to  the  mark,  its  contents 
well  mixed,  and  a  number  of  aliquot  portions  of  the  solu¬ 
tion  taken  from  the  zinc  determination,  which  is  accom¬ 
plished  by  a  standardised  solution  of  ferrocyanide  of 
potassium,  acetate  of  uranium  being  used  as  indicator. 

If  copper  be  present,  it  must  be  removed  previous  to 
titration  by  means  of  granulated  lead.  The  titration  is 
always  made  in  hot  solutions. 

Results  were  as  follows  : — 

No.  5 .  14-62  per  cent  zinc. 

,,  9  •  •  •  •  •  •  22*00  ,,  ,, 

»»  11 .  I0’5°  >1  >> 

>1  *3 .  b'30  n  n 

»  20 .  15-37 

Notes  on  the  above  method: — 

Attention  has  been  called  to  the  advisability  of  washing 
the  iron  precipitate  with  water  which  is  not  more  than 
tolerably  warm,  it  having  been  the  writer’s  experience 
that  a  partial  precipitation  of  the  hydrated  oxide  of  zinc 
takes  place  more  easily  from  solutions  which,  while  yet 
distindtly  ammoniacal,  approach  more  nearly  the  boiling 
temperature.  The  precipitation  of  the  hydrated  zinc 
oxide  is  furthermore  influenced  by  the  precipitation  of  the 
hydrated  sesquioxide  of  iron,  especially  so  when  the  solu¬ 
tions  are  very  hot. 

To  prevent  this  occurrence  the  precautions  previously 
indicated  must  be  observed,  in  addition  to  which,  as  a 
further  safe-guard,  wash  water,  which  has  been  rendered 
ammoniacal,  or  has  been  impregnated  with  chloride  of 
ammonium  is  used. 

Method  of  Mr.  F.  Mentzel,  Superintendent  San  yuan 
Smelting  and  Mining  Company,  Durango,  Colorado. — The 
method  about  to  be  described  is  based  on  the  principle 
that  in  an  almost  neutral  solution  of  sulphates  or 
chlorides,  the  separation  of  zinc  from  iron,  manganese, 

*  A  report  read  at  a  meeting  of  the  Colorado  Scientific  Society. 
From  the  Journal  of  Analytical  and  Applied  Chemistry,  vi.,  No.  9. 
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cobalt,  and  nickel  can  practically  be  effected  by  means  of 
hydrogen  sulphide,  while  if  the  solution  contains  about 
one-tenth  of  its  volume  of  sulphuric  acid  the  separation 
of  zinc  from  copper  is  equally  complete,  provided  the 
solution  is  heated  almost  to  the  boiling  point  before  the 
precipitated  sulphides  are  filtered  off. 

The  modus  operandi  is  as  follows: — 

One  grm.  of  ore  is  decomposed  in  an  eight  ounce  flask 
with  5  c.c.  cone,  hydrochloric  and  5  c.c.  cone,  nitric  acid ; 
after  the  red  fumes  have  ceased  to  be  evolved,  5  c.c.  cone, 
sulphuric  acid  are  added,  and  the  whole  evaporated  until 
the  fumes  of  sulphuric  acid  appear.  It  is  absolutely 
essential  at  this  point  that  all  traces  of  nitric  acid  should 
have  been  expelled,  as  otherwise  correct  results  will  be 
vitiated. 

On  the  appearance  of  the  sulphuric  acid  fumes  the  flask 
is  removed  from  the  hot  plate,  allowed  to  cool,  about  50 
c.c.  water  added,  and  a  brisk  current  of  hydrogen  sul¬ 
phide  passed  through  the  solution.  In  a  few  minutes  the 
precipitation  of  the  copper,  &c.,  will  have  taken  place. 
The  precipitation  is  complete  when  precipitated  sul¬ 
phides  are  seen  to  settle  rapidly  at  the  bottom  of  the  flask. 

Now  heat  the  solution  as  rapidly  as  possible  almost  to 
the  boiling  point,  by  which  most  of  the  absorbed  sul¬ 
phuretted  acid  will  be  expelled  ;  any  zinc  which  may  have 
been  precipitated  will  by  this  means  be  re-dissolved. 
Filter  into  a  sixteen  ounce  flask,  wash  the  precipitate 
with  cold  water  three  or  four  times,  allowing  the  filter  to 
run  dry  each  time  before  renewing  the  wash  water. 

After  washing,  neutralise  the  filtrate  with  ammonia 
water,  care  being  taken  not  to  let  the  ammonia  run  down 
the  sides  of  the  flask,  but  to  drop  it  direCtly  into  the 
liquid,  the  solution  being  constantly  agitated  while  being 
neutralised.  It  is  advisable  to  add  a  slight  excess  of 
ammonia,  the  ferrous  hydrate  precipitate  being  again  re¬ 
dissolved  by  a  few  drops  of  dilute  sulphuric  acid  (1  14). 
A  slight  permanent  turbidity  is  of  no  consequence. 

Now  add  an  excess  of  four  to  six  drops  of  dilute  sul¬ 
phuric  acid,  fill  up  the  flask  with  water,  and  again  intro¬ 
duce  a  brisk  current  of  hydrogen  sulphide  into  the  solu¬ 
tion.  Within  five  to  ten  minutes  a  heavy  sandy  or 
powdery  precipitate  of  whitish  or  yellowish  zinc  sulphide 
will  appear,  the  rapid  settling  of  which,  and  the  clear 
supernatant  liquid,  being  an  indication  of  complete 
precipitation.  The  precipitate  filters  rapidly,  and  is  in¬ 
different  to  the  influence  of  air,  either  during  filtering  or 
washing.  It  is  filtered  off  and  thoroughly  washed,  about 
five  washings  being  usually  sufficient  unless  the  solution 
contained  much  iron. 

The  zinc  sulphide  which  has  adhered  to  the  flask  and 
the  glass  tube  is  now  dissolved  in  3  to  5  c.c.  of  hydro¬ 
chloric  acid,  the  solution  diluted  with  an  equal  amount 
of  water,  and  then  poured  on  the  filter  containing  the 
precipitate,  which  should  immediately'  thereafter  be 
covered  with  a  watch  glass.  The  greater  part  of  the  pre¬ 
cipitate  dissolves  easily,  the  solution  of  any  undissolved 
portion  being  effected  with  a  few  drops  of  cone,  hydro¬ 
chloric  acid. 

The  bulk  of  free  acid  in  the  solution  is  now  neutralised 
with  ammonia  water,  and  the  zinc  determined  by  titrating 
with  standardised  solution  of  ferrocyanide  of  potassium, 
using  acetate  of  uranium  as  an  indicator. 

The  following  are  the  results  obtained  : — 


Per  cent 

■Zinc. 

No.  9. 

No.  11. 

No.  13. 

No.  20. 

23-63 

11-17 

6-94 

16-15 

23-56 

II-13 

7-05 

16-05 

23-56 

io-gg 

676 

1610 

23  73 

10-99 

6'8i 

16-02 

23-62 

11-07 

6'8g 

16-08 

Dr.  H. 

C.  Hahn, 

Chemis 

t  Colorac 

Company,  Pueblo,  Colorado. — The  following  method  is 
one  in  which  the  determination  of  manganese  as  well  as 
zinc  is  effected  in  the  same  solution. 


Five-tenths  of  a  grm.  of  ore  is  treated  in  a  porcelain 
casserole  with  2  c.c.  cone,  nitric,  3  c.c.  dilute  sulphuric 
(r  :  2),  and  6  c.c.  cone,  hydrochloric  acids,  evaporated  to 
dryness,  or  until  the  fumes  of  sulphuric  acid  appear.  The 
casserole  is  then  removed  from  the  hot  plate  and  allowed 
to  cool,  when  20  c.c.  water  are  added,  and  the  solution 
heated  to  boiling  for  about  one  minute. 

The  contents  of  the  casserole  are  now  transferred  to 
an  eight  ounce  beaker,  and  the  solution  nearly  neutralised 
with  a  saturated  solution  of  carbonate  of  sodium.  In  case 
too  much  of  the  latter  should  have  been  used,  acidify  with 
a  few  drops  of  dilute  sulphuric  acid. 

Now  add  to  the  solution  an  excess  of  basic  carbonate 
or  lead  suspended  in  water,  until  after  vigorous  stirring 
the  precipitated  hydroxide  of  iron  settles  quickly  to  the 
bottom  of  the  beaker,  leaving  the  liquid  clear. 

The  solution  should  measure  now  about  80  c.c.  It  is 
heated  to  boiling  without  previous  filtration,  and  the 
manganese  determined  with  a  standardised  solution  of 
permanganate  of  potassium  (4-86  grms.  of  potassium  per¬ 
manganate  to  a  litre,  whence  1  c.c.  equals  0*50  per  cent  Mn). 

After  each  addition  of  the  permanganate  the  solution 
should  be  briskly  stirred,  as  it  facilitates  the  settling  of 
the  precipitate.  Should  the  solution  appear  yellow  or 
turbid,  the  stirring  must  be  continued  until  it  is  clear. 
When  the  rose  tint  appears,  indicating  the  complete  pre¬ 
cipitation  of  the  manganese,  a  few  grms.  of  chloride  of 
ammonium  and  5  c.c.  ammonia  water  are  added,  and  the 
solution  is  filtered  without  previous  heating,  the  precipi¬ 
tate  being  washed  with  water  containing  about  one- 
fifteenth  of  its  bulk  of  strong  ammonia  water. 

The  precipitate  is  well  washed,  and  to  the  filtrate, 
which  should  measure  about  140  c.c.,  i2|  c.c.  of  hydro¬ 
chloric  acid  are  added.  If  copper  is  present,  it  is  re¬ 
moved  by  means  of  granulated  lead,  after  which  the  zinc 
is  determined  by  titrating  with  a  standardised  solution  of 
ferrocyanide  of  potassium,  an  uranium  salt  being  used  as 
indicator. 

The  manganese  determination  is  quite  exaCt,  but  the 
zinc  determination  not  so  good. 

The  results  on  samples  of  ore  submitted  are  : — 


Per  cent  Z inc. 


No.  5. 

14-38 

14-22 

No.  g. 

22- 95 

23- 11 

No.  11. 
8-58 
9’20 

No.  13. 

5*24 

5-64 

No.  20. 
13-40 
12-84 

Average., 

14-30 

23-03  8-89  5-44 

Per  cent  Manganese. 

I3-22 

No.  5. 

No.  9. 

No.  it. 

No.  13. 

’  ^ 

No.  20. 

3*22 

2-89 

2-68 

9-25 

065 

3-32 

2-81 

2-72 

9-53 

0-87 

Average  . . 

3-27 

2-85 

270 

939 

0-76 

Note. — The  basic  carbonate  of  lead  used  in  the  pre¬ 
ceding  method  is  prepared  by  adding  to  a  hot  solution  of 
carbonate  of  sodium  a  hot  solution  of  acetate  of  lead  as 
long  as  a  precipitate  is  formed,  and  washing  the  precipi¬ 
tate  repeatedly  by  decantation  until  all  sodium  salts  are 


removed. 

Comparison  of  Results. 

Analyst.  No.  5.  No.  9.  No.  11.  No.  13.  No.  20. 

Eakins . 1464  24-11  10-71  6-31  1609 

Von  Schulz  and  Low  15-31  24-34  10-76  6-42  16-14 

Jones  . i5‘39  24-53  10-83  6-58  16-46 

Hawkins . 15-66  24-23  1188  8-73  15-86 

Knight  ..  ..  ..  15-08  23-80  10-69  6-85  15-90 

Page . 14-62  22-00  10-50  6-30  15-37 

Mentzel .  —  23-62  11-07  689  16-08 

Hahn  . 1430  23-03  8-89  5-44  13-22 


A  consideration  of  the  above  results  leads  to  the  con¬ 
clusion  that  there  are  a  number  of  the  methods  detailed 
that  are  satisfactorily  adapted  for  the  technical  determina¬ 
tion  of  zinc.  All  of  the  technical  chemists  employ  the 
ferrocyanide  solution  for  the  final  titration. 
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A  method,  however,  like  the  one  used  by  Mr  Mentzel 
will  hardly  commend  itself  on  account  of  the  repeated  use 
of  hydrogen  sulphide.  The  unique  method  of  Dr.  Hahn 
for  the  combined  determination  of  manganese  and  zinc 
from  one  solution  is  open  to  the  serious  objection  that  the 
zinc  results  are  uniformly  low.  With  this  difficulty  ob¬ 
viated,  the  method  would  be  a  highly  commendable  one. 

The  governing  fadors  which  should  influence  the  selec¬ 
tion  of  any  given  method  for  general  adoption  in  techni¬ 
cal  laboratories  are  without  doubt  the  accuracy  of  the 
results  that  can  be  obtained  by  its  use,  together  with  the 
time  involved  in  its  execution.  When  it  is  borne  in  mind 
that  the  technical  chemist  is  daily  confronted  with  a  large 
number  of  determinations  that  are  to  be  made,  and  that 
not  only  are  metallurgical  calculations,  but  also  treatment 
charges  on  ores  dependent  on  his  results,  the  desirability 
of  having  simple,  quick,  and  corred  analytical  methods  is 
made  apparent. 

Without  at  all  disparaging  the  methods  employed  by 
Messrs.  Page,  Hawkins,  and  Knight,  it  seems  to  the  com¬ 
mittee  that  the  method  described  by  Messrs,  von  Schulz 
and  Low  approximates  more  nearly  to  the  conditions 
prescribed  than  do  any  of  the  others.  It  will  be  noted 
that  the  results  given  by  Messrs,  von  Schulz  and  Low  are 
comparatively  high  only  in  their  determinations  on 
samples  Nos.  5  and  g,  and  attention  is  direded  to  the 
fad  that  in  both  of  these  samples  the  presence  of  cad¬ 
mium  is  noted  by  Mr.  Eakins,  sample  No.  5  containing 
the  larger  quantity.  It  is  to  be  regretted  that  Mr.  Eakins 
did  not  furnish  the  exad  amount  of  cadmium  contained,* 
but  his  results  on  this  element  were  not  requested  by  the 
committee,  at  the  time  the  ores  were  submitted  to  him  for 
zinc  analysis. 

The  committee  feels  that  the  ores  on  which  the  investi¬ 
gations  were  made  were  such  as  have  subjeded  the 
methods  employed  in  the  determination  of  zinc  to  a 
severe  test.  It  is  also  aware  that  any  method  which 
would  commend  itself  for  general  introdudion  must  not 
only  be  a  satisfadory  one  in  the  hands  of  its  originators, 
but  that  it  must  also  be  capable  of  yielding  concordant 
results  when  operated  by  others.  This  can  only  be  deter¬ 
mined  by  a  fair  and  impartial  trial. 

If  the  inducements  pertaining  to  von  Schulz  and  Low’s 
zinc  method  seem  sufficient  to  warrant  other  chemists  in 
investigating  its  merits,  the  committee  will  be  glad  to  aid 
such  in  furnishing  requisite  material ;  and  it  will  no  less 
be  pleased  to  publish  such  criticism  as  may  be  offered,  if 
weaknesses  in  the  method  which  are  not  now  apparent 
are  thereby  disclosed. 

E.  N.  Hawkins, 

F.  C.  Knight, 

L.  J.  W.  Jones, 

Henry  E.  Wood, 

F.  Guiterman, 

Committee. 

Addendum. — The  following  corredions  from  von  Schulz 
and  Low  were  received  too  late  for  insertion  in  the  proper 
place: — After  the  word  “solution,”  p.  6,  col.  1,  line  6 
from  bottom,  add  the  following :  — Owing  to  the  fad  that 
ores  rich  in  sulphur  occasionally  read  too  violently  by 
this  treatment,  it  is  best  to  vary  the  method  in  such 
cases  by  first  adding  5  c.c.  strong  nitric  acid  to  the  ore, 
and  heating  in  a  covered  casserole  until  the  mass  begins 
to  become  pasty,  and  then  remove  from  the  heat  and  add 
20  c.c.  of  the  chlorate  solution  and  finish  the  evaporation 
as  usual. 

“  Uranium  acetate,”  p.  6,  col.  r,  line  35  from  bottom, 
and  col.  2,  lines  19  and  26  from  bottom,  should  read 
“  uranium  nitrate.” 

*  Mr.  Guiterman,  the  Secretary  of  the  Society,  writes  that  Mr. 
Eakins  has  found  o  60  per  cent  cadmium  in  No.  5,  and  o'i5  per  cent 
in  No.  9.  These  amounts  deducted  from  the  results  of  the  other 
chemists  will  give  a  better  comparison  with  Mr.  Eakins’  on  the 
samples  in  which  cadmium  was  present. 
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Stas  Memorial  Lecture. 

In  opening  the  proceedings,  the  Chairman  said  : — “  We 
are  met  to-night  at  an  Extraordinary  Meeting  to  do 
honour  to  the  memory  of  one  of  the  greatest  chemists  of 
this  century,  I  might  almost  say  one  of  the  greatest 
chemists  ever  known  to  the  world.  This  day  is  the  first 
anniversary  of  his  death,  and  it  is  a  very  happy  thought 
on  the  part  of  the  Council  of  the  Chemical  Society  to  hold 
a  meeting  on  the  occasion,  in  order  that  you  may  hear  an 
account  given  of  his  labours.  I  had  the  very  great  advan¬ 
tage  of  being,  I  might  say,  a  personal  friend  of  Stas.  I 
have  been  in  his  laboratory  and  seen  his  arrangements 
and  apparatus,  and  there  witnessed,  among  other  things, 
a  large  mass  of  chloride  of  potassium,  which  took  him 
years  to  prepare,  with  which  he  had  made  the  most  re¬ 
fined  experiments,  without  detecting  the  slightest  trace  of 
sodium.  I  think  that  fad  alone  a  most  wonderful  evidence 
of  his  marvellous  skill.” 

Dr.  Armstrong  said,  before  reading  the  paper,  he 
desired  to  state  that  it  was  a  matter  of  great  regret  that 
it  was  impossible  for  Professor  Mallet  to  be  present.  The 
Society  were  none  the  less  much  indebted  to  him,  not  only 
for  having  done  what  was  asked  of  him,  but  more  par¬ 
ticularly  for  the  example  he  had  set.  Last  year,  when  a 
discussion  arose  as  to  the  steps  to  be  taken  to  secure  ap¬ 
propriate  notices  of  their  eminent  deceased  foreign 
members,  Stas  and  Kopp,  the  suggestion  was  made  that 
it  would  be  very  desirable  to  take  advantage  of  these  and 
similar  opportunities,  not  merely  to  give  accounts  of  the 
work  that  our  foreign  members  had  done,  but  inasmuch 
as  the  foreign  members  are  always  men  of  great  distinc¬ 
tion  and,  as  a  rule,  moreover,  men  who  have  lived  a  con¬ 
siderable  number  of  years  after  they  have  accomplished 
their  life  work,  that  such  notices,  should,  as  far  as 
possible,  take  the  form  of  critical  monographs  of  the 
subjects  with  wh;ch  they  have  principally  dealt.  It 
seemed  that  in  this  way  the  Society  would  be  doing 
educational  work  of  very  considerable  service  to  its 
Fellows  and  to  chemists  generally.  The  matter  was 
presented  to  Professor  Mallet  in  this  light,  and  there 
could  be  no  doubt  that  he  had  responded  in  the  most 
liberal  manner  possible  to  the  appeal  made  to  him  ;  more¬ 
over,  it  was  he  who  had  suggested  that  a  special  meeting 
should  be  held  on  the  anniversary  of  Stas’  death.  The 
delivery  that  evening  of  the  first  memorial  ledure,  there¬ 
fore,  was  a  very  important  step  in  the  Society’s  history. 
It  had  been  arranged  that  the  work  of  Kopp  should  be 
dealt  with  in  a  similar  spirit  by  the  Treasurer,  Professor 
Thorpe,  in  February  next,  on  the  anniversary  of  Kopp’s 
death.  Furthermore,  it  was  proposed — and  he  hoped  that 
in  May  next  the  proposal  would  be  carried  into  execution 
— that,  in  like  manner,  on  the  anniversary  of  his  death, 
the  work  of  Von  Hofmann  should  be  commemorated.  At 
present  the  plan  was  not  fully  developed,  but  it  was 
somewhat  as  follows  : — In  order  to  deal  with  the  subjed 
from  an  English  point  of  view,  as  our  German  confreres 
in  Berlin  were  also  engaged  in  the  preparation  of  a 
similar  account,  it  was  proposed  that  Lord  Playfair,  who 
was  intimately  associated  in  early  days  with  chemical 
science  in  this  country,  should  recount  his  recolledions  of 
the  state  of  chemistry  at  and  prior  to  the  time  of  Hof¬ 
mann’s  arrival  in  England;  that  Sir  Fredk.  Abel  should 
follow  with  an  account  of  the  work  done  at  the  Royal 
College  of  Chemistry  under  Hofmann,  compiling  this 
with  the  assistance  of  the  remaining  friends  and  pupils 
of  Hofmann  ;  and  that  the  rise  and  progress  of  the  coal- 
tar  colour  industry  and  its  cor.nedion  with  the  Hofmann 
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school  should  be  sketched  by  Dr.  Perkin,  who,  he  was 
glad  to  say,  had  consented  to  make  his  contribution  to  a 
large  extent  autobiographical.  Whether  it  would  be  pos¬ 
sible  also  to  include  in  this  memorial  notice  an  analysis  of 
the  chief  chemical  work  of  Hofmann  was  not  yet  decided, 
this  task  being  one  of  no  slight  difficulty  and  magnitude. 

The  following  paper  was  read  : — 

81.  “  yean  Servais  Stas  and  the  Measurement  of  the 
Relative  'Masses  of  the  Atoms  of  the  Chemical  Elements .” 
By  J.  W.  Mallet. 

The  story  of  the  life  of  Stas  is  first  briefly  told,  and 
reference  is  then  made  to  his  researches  in  other  direc¬ 
tions  than  that  of  his  specially  chosen  investigation  of 
atomic  weights;  in  order  to  fairly  consider  the  contribu¬ 
tions  to  knowledge  in  this  latter  direction  which  we  owe 
to  Stas,  Professor  Mallet  next  notices  the  succession  of 
fundamental  ideas  which  have  gradually  led  up  to  the 
question,  What  is  the  mass  of  an  atom  of  a  particular 
element  ?  This  historical  survey  is  followed  by  a  lengthy 
se&ion  on  the  early  history  of  investigations  as  to  the 
atomic  weights  of  the  elements  up  to  the  year  1820  ;  after 
which,  reference  is  made  to  the  determinations  carried 
out  from  the  time  of  Berzelius  to  that  of  Stas,  a  list,  in 
chronological  order,  of  the  various  published  investigations 
being  given. 

Stas’s  work  is  then  considered,  the  nature  of  the  several 
general  questions  of  fundamental  importance  in  regard  to 
matter  as  studied  by  the  chemist,  which  he  endeavoured 
to  settle,  being  pointed  out.  These  general  questions  are 
as  follows  : — 

1.  Is  the  mass  or  weight  of  an  atom  of  a  given  element 
an  absolutely  constant  quantity,  so  that  chemical  analy¬ 
sis,  properly  conducted,  must  always  produce,  from  each 
substance  examined,  slridtly  the  same  relative  quantities 
of  the  same  constituents  separated  ? 

2.  Assuming  that  the  atomic  weights  of  the  various 
elements  are  severally  fixed  and  immutable,  are  they 
represented  by  numbers  which  are  commensurable,  i.e., 
are  the  atomic  weights  of  all  the  other  elements  integer 
multiples  of  that  of  hydrogen  ? 

3.  If  we  assume  the  atomic  weights  of  the  elements  to  ' 
have  constant  values  and  to  be  represented  by  commen¬ 
surable  numbers,  does  not  this  indicate  that  all  or  most 
of  the  elements  are,  in  reality,  compound  forms  of  matter 
— that,  in  short,  we  are  as  much  called  on  to  believe  in 
the  unity  and  unlimited  interconvertibility  of  matter  as  in 
the  unity  and  interconvertibility  of  energy  ? 

4.  Do  experiments  with  substances  raised  to  extremely 
high  temperatures  justify  the  belief  that  the  elements  may 
be  dissociated  into  simpler  forms  of  matter  ? 

The  rigour  with  which  Stas  investigated  the  methods  of 
analysis,  and  the  requirements  he  discovered  and  applied 
with  a  degree  of  patience  and  skill  never  before  used  in 
chemical  investigation  having  been  somewhat  fully 
referred  to,  attention  is  diredted  to  the  results  arrived  at 
in  the  course  of  his  elaborate  researches. 

The  titles  of  his  memoirs  are  given,  together  with  a 
very  lengthy  list  of  the  works  and  papers  of  other  authors 
dealing  with  atomic  weight  determinations. 

Professor  Mallet  then  discusses,  at  considerable  length, 
the  objedts  to  be  aimed  at,  and  the  methods  to  be  pursued 
in  future  investigations. 

1.  Attention  is  diredted  to  the  fadt  that  Stas  himself 
expressed  the  earnest  wish  that  some  other  chemist,  of 
sufficiently  well  established  scientific  authority,  would 
take  the  trouble  to  check,  by  repetition,  some  one,  at 
least,  of  his  fundamental  results. 

2.  It  is  eminently  desirable  that  the  work  which  Stas 
did  for  a  few  of  the  elements  be  extended  to  the  entire 
list  of  those  known — to  rare  as  well  as  to  common  ele¬ 
ments. 

3.  Certain  of  the  elements  particularly  call  for  a  more 
searching  and  exadt  investigation  of  their  atomic  weights 
—-tellurium  is  a  prominent  example  ;  cobalt  and  mercury 


are  others  ;  of  these,  the  former  may  be  expedted  to  have 
a  weight  intermediate  between  those  of  iron  and  nickel. 

4.  It  is  desirable,  then,  in  cases,  such  as  that  of  iron, 
for  example,  in  which  the  accepted  value  has  been  deter¬ 
mined  by  study  of  a  single  change,  should  also  be  deter¬ 
mined  by  other  and  independent  methods. 

5.  It  is  eminently  desirable  that  an  attempt  be  made  to 
diredtly  determine  the  ratio  between  the  atomic  weight  of 
hydrogen  and  that  of  each  of  the  halogens,  without  in 
any  way  bringing  in  the  atomic  weight  of  oxygen. 

6.  The  uncertainty  as  regards  the  elements  of  the 
yttrium  group,  and,  in  a  less  degree,  those  of  the  didymium 
group,  requires  clearing  up. 

7.  It  would  be  well  to  submit  to  experiment,  by  means 
as  refined  as  those  employed  by  Stas,  the  question  of  the 
absolute  exactness  of  the  well  known  law  of  “  multiples.” 

8.  Further  enquiry  into  the  close  approach  of  so  many 
atomic  weights  to  the  integer  multiples  called  for  by 
Prout’s  hypothesis  is  required. 

g.  It  is  necessary  that  the  apparent  periodic  relation¬ 
ships  among  the  elements  should  be  discussed  not  merely, 
as  heretofore,  with  the  aid  of  roughly  approximate  atomic 
weights,  but  with  exadt  weights,  and,  therefore,  that  more 
precise  determinations  of  the  numbers  we  would  discuss 
should  be  made. 

In  the  final  section  of  the  paper,  the  methods  which  it 
is  desirable  shall  be  pursued  in  the  determination  of 
atomic  weights  are  discussed  in  detail,  under  the  following 
heads : — 

x.  Selection  of  analytical  or  synthetical  processes. 

2.  Use  of  pure  materials. 

3.  Vigilance  in  regard  to  extraneous  or  accidental 
causes  of  error. 

4.  Choice  as  to  the  quantities  of  materials  to  be  used. 

5.  Pradtical  precautions  as  to  accuracy  in  manipula¬ 
tion. 

6.  Precautions  in  regard  to  weighings. 

7.  Measurements  by  volume  of  liquids  or  gases. 

8.  Calculation  of  results. 

g.  Advantage  to  be  derived  from  the  application  of 
greater  working  force  and  ampler  means  than  can  be 
commanded  by  private  individuals  to  the  determination  of 
atomic  weights.  In  this  sedtion,  Professor  Mallet  advo¬ 
cates  the  establishment  of  a  laboratory  in  which  a  small 
corps  of  competent  chemists  should  be  engaged  solely  in 
revising  the  whole  list  of  atomic  weights,  with  every  pre¬ 
caution  that  could  be  devised  to  secure  accuracy. 

10.  Final  form  of  statement  of  results.  In  this  sedtion, 
it  is  argued  at  length  that  all  atomic  masses  should  be  ex¬ 
pressed  in  terms  of  the  mass  of  the  hydrogen  atom  taken 
as  unity.  The  adoption  of  any  other  basis  tends  to  con¬ 
fuse  the  consideration  of  any  natural  relations  between 
these  constants,  as  has  been  pointed  out  by  Stas  himself 
in  reference  to  the  hypothesis  of  Prout ;  numbers  which, 
on  the  basis  of  0  =  16,  come  very  near  to  integers,  cease 
to  do  so  when  H  is  taken  as  unity,  and  O  has  its  true 
value,  as  determined  by  experiment,  assigned  to  it. 

The  paper  will  occupy  fully  60  pages  in  the  Society’s 
T  ransactions. 

The  Chairman,  in  proposing  that  hearty  and  sincere 
thanks  be  given  to  Professor  Mallet  for  his  paper,  said  the 
suggestions  he  had  made  were  most  valuable,  and  it  was 
to  be  hoped  they  would  stimulate  the  younger  chemists 
to  carry  out  investigations  such  as  he  had  referred  to.  He 
could  not  help  feeling  that  Stas  was  more  honoured 
among  the  English-speaking  races  than  on  the  Continent. 
On  the  occasion  of  his  lamented  death,  twelve  months 
ago,  the  scientific  societies  of  Belgium  petitioned  the 
Government  to  purchase  his  apparatus  and  some  of  his 
pure  materials,  and,  as  many  of  his  works  could  not  be 
purchased,  either  because  they  were  out  of  print  or  had 
been  published  in  an  inaccessible  form,  that  funds  should 
be  voted  for  the  publication  of  a  complete  set  of  Stas’s 
memoirs  and  papers.  After  a  considerable  delay,  the 
answer  of  the  Government  was  to  the  effedt  that  the 
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schools  were  sufficiently  supplied  with  apparatus  and  pre¬ 
parations.  There  was  one  memoir  that  Stas  wrote  that 
would  be  most  valuable  if  it  could  be  published,  but  he 
heard  it  was  locked  up  in  a  Government  Department. 
Stas  was  employed  by  the  Government  to  investigate  and 
determine  the  suitability  of  alloys  of  iron  and  other  metals 
for  the  manufacture  of  heavy  ordnance  ;  his  researches  on 
the  subject  were  most  valuable,  and  he  obtained  some 
most  important  results  ;  but  hitherto  all  applications  for 
permission  to  peruse  his  reports  have  been  met  with  a 
refusal.  If  they  could  be  made  public,  they  would  un¬ 
doubtedly  be  of  great  value,  both  scientifically  and 
practically. 

Dr.  Russell  said  that  about  twenty-five  years  ago, 
when  working  on  the  atomic  weights  of  nickel  and  cobalt, 
he  had  the  pleasure  of  seeing  Stas  in  London,  who  took  a 
very  considerable  interest  in  this  work ;  at  that  time  he 
had  met  with  certain  difficulties  in  purifying  nickel  :  Stas 
took  considerable  interest  in  the  matter,  and  wrote  out 
for  him  a  paper  of  instructions  recommending  him  to 
follow  a  certain  course,  and,  only  a  month  or  so  ago,  he 
happened  to  come  across  this. 

Professor  Dewar  said  that  he  was  sure  all  must  agree 
that  one  of  the  greatest  services  that  could  be  rendered 
to  the  memory  of  Stas  would  be  the  complete  publication 
of  his  memoirs.  Resident  as  he  had  been  in  Belgium 
during  a  very  interesting  period  of  chemical  history,  he 
knew  something  of  the  support  Stas  gave  to  what,  at  the 
time,  was  a  most  revolutionary  addition  to  chemical 
science.  All  present  were  aware  that  Kekule  was 
Professor  in  Ghent  during  many  years,  and  the  speaker 
was  sure  that  he  would  be  the  fiist  to  acknowledge  that 
it  was  largely  owing  to  Stas’s  influence  and  assistance  as 
an  authority  in  Belgium,  not  only  as  a  scientific  man, 
but  as  a  member  of  the  highest  social  and  politicalcircles, 
that  he  was  so  splendidly  supported  by  the  Belgian 
Government.  Furthermore,  when  the  early  memoirs  of 
Korner,  that  are  now  classic,  in  which  he  suggested  the 
position  theory  as  an  addition  to  the  benzene  or  ring 
theory  of  Kekule,  were  first  submitted  to  the  Belgian 
Academy,  it  was  really  Stas  who  secured  their  publica¬ 
tion,  and  it  was  his  encouragement  of  Korner’s  work  that 
promoted  the  advent  of  the  position  theory  in  organic 
chemistry.  To  touch  on  the  vast  work  of  his  life,  and  to 
attempt  to  criticise  his  researches,  makes  an  ordinary 
observer  feel  exceedingly  small.  He  always  felt  that,  in 
comparison  with  modern  work,  a  paper  by  Stas  was  an 
oasis  of  intellectual  fruitfulness  in  a  desert  of  arid  vapid 
publication.  We  were  all  alike;  we  were  all  equally  to 
blame;  at  home  and  abroad  there  was  the  same  general 
tendency  :  the  result  being  that  our  scientific  literature  is 
burdened  by  too  many  trivial,  common-place  productions, 
exhibiting  no  trace  of  any  desire  to  cultivate  originality 
or  thoroughness.  No  chemist  could  read  a  paper  by  Stas 
without  feeling  himself  an  exceedingly  small  man.  The 
noble  inheritance  left  by  Stas  to  chemists  must  live  for 
ever,  and  it  will  always  be  a  pleasure  to  any  chemist 
wishing  to  cultivate  his  higher  faculties,  to  read  and 
study,  and  attempt  to  imitate  his  works. 

Professor  Dewar  then  referred  to  the  determinations  of 
the  atomic  weight  of  manganese  and  of  the  molecular 
weight  of  triethylamine,  which  he  had  carried  out  in  con¬ 
junction  with  Dr.  Scott  (cf.  Proc.  Roy.  Soc.,  1883,  35,  44, 
347).  We  were  greatly  indebted  to  Professor  Mallet  for 
the  admirable  resume  he  had  given,  and  for  his  friendly 
and  critical  remarks.  He  also,  said  Professor  Dewar,  was 
of  opinion  that  the  near  approach  in  quite  a  number  of 
the  atomic  weights  to  whole  numbers  is  still  a  matter  of 
very  serious  suggestive  interest,  and  he  proceeded  to  call 
attention  to  the  results  obtained  on  taking  into  account 
the  values  that  the  late  Professor  Dittmar  found  for  the 
oxygen  and  hydrogen  ratio,  remarking  that  no  man  more 
competent  to  deal  with  this  subject  could  be  found,  and 
that  all  must  deeply  deplore  his  loss  while  engaged  in 
doing  such  splendid  work  on  the  very  question  under  dis¬ 
cussion.  If  we  accepted  Dittmar’s  number,  which  is 


corroborated  by  nearly  half  a  dozen  separate  researches, 
i5'87,  as  expressing  the  ratio  between  the  atomic  mass  of 
oxygen  and  the  atomic  mass  of  hydrogen,  it  appeared 
that  the  best-determined  atomic  weights  fall  into  two 
totally  different  categories  ;  some  that  apparently  could 
not  possibly  be  regarded  as  multiples  of  that  of  hydrogen 
approaching  nearer,  while  others,  seemingly  very  near  to, 
are  now  far  from  being  multiples  of  the  atomic  weight  of 
hydrogen.  Thus,  silver,  taking  the  Dittmar  ratio,  would 
come  out  very  nearly  a  whole  number,  viz.,  107-046,  The 
most  recent  determinations  of  copper  would  give  the 
value  63-09.  Tin  would  be  within  o-i  of  a  unit.  In  the 
same  way,  antimony  would  be  within  o-i.  Iodine,  how¬ 
ever,  would  be  out.  Zinc,  also,  would  be  decidedly  out. 
Beryllium  would  be  nearly  a  whole  number.  Bromine 
would  be  0-26  out.  There  could  be  no  doubt  that  in  the 
case  of  gold  the  number  would  be  195-61  ;  while  platinum 
would  be  193-28,  cerium  139-06,  and  boron  10  87,  or  near 
that.  Professor  Mallet  made  reference  in  his  paper,  he 
believed,  to  chlorine  as  an  element  which  no  one  anti¬ 
cipated  would  come  nearer  a  whole  number  than  half  a 
unit;  but,  as  a  matter  of  faCt,  chlorine  now  came  within 
o-2,  viz.,  35 -16  of  this  element,  and  would  fall  into  the 
class  nearly  approaching  whole  numbers.  He  noticed 
that  Mallet  had  adopted  the  latest  value  of  nitrogen.  In 
his  1865  paper,  the  value  i4'045  was  given  by  Stas  as  the 
result  of  a  very  large  number  of  determinations.  Prof. 
Dewar  said  he  believed  the  number  14-055  was  deduced 
entirely  from  experiments  on  the  synthesis  of  nitrate  of 
silver.  Stas  was  so  conscientious  that  he  altered  the 
value  from  14-045  in  his  later  paper  in  1875,  he  believed, 
because  the  weight  of  nitrate  of  silver  obtained  by  syn¬ 
thesis  before  fusion  differed  very  slightly  from  the  weight 
after  fusion,  and  he  thought  that  it  was  not  fair  to  depend 
on  the  weight  after  fusion,  because  there  might  be  a 
slight  loss  of  nitric  acid.  Consequently,  in  his  later 
paper,  he  adopted  14-055,  but  that  number  is  the  result 
only  of  two  determinations  of  the  synthesis  of  nitrate  of 
silver,  whereas  in  1865  there  were  ten  or  twelve  different 
reactions  from  which  the  atomic  weight  of  nitrogen  was 
shown  to  be  14-045,  not  14  055.  This  led  him  to  remark 
that  if  we  took  the  weight  of  ammonium  as  direCtly 
determined,  which  is  probably  as  accurate  a  weight  as 
any  of  Stas’s  numbers,  viz.,  18-076,  and  deducted  14-045 
from  it,  the  atomic  weight  of  hydrogen  relatively  to  107-9 
of  silver  or  16  of  oxygen  was  1-0077.  That  would  give  a 
ratio  of  the  atomic  weights  of  hydrogen  to  oxygen,  trans¬ 
forming  hydrogen  to  unity,  of  1  to  15-88,  so  that  Stas’s 
determination  of  the  weight  of  ammonium,  deducting  his 
own  value  for  nitrogen,  gives  the  ratio  of  the  atomic 
weight  of  hydrogen  to  oxygen  found  by  Dittmar,  Rayleigh, 
and  all  the  more  recent  investigators.  He  did  not  say 
this  result  is  a  coincidence  ;  it  must  be  due  to  the 
accuracy  with  which  Stas  determined  the  separate  atomic 
weights.  It  was  interesting  to  observe  that  the  most 
recent  density  determinations  gave  both  nitrogen  and 
oxygen  a  little  too  high  from  the  gravimetric  point  of 
view.  Thus  the  determinations  of  Leduc  make  nitrogen 
and  oxygen  respectively  13-99  and  I5'9>  instead  of  13-93 
and  15-87  ;  this  was  what  we  should  expeCt  if  the  oxygen, 
as  we  believe,  be  a  little  too  dense,  being  neater  its 
critical  point  than  hydrogen  is,  and  the  same  applies  to 
nitrogen.  He  could  not  help  thinking  the  proposal  made 
by  Prof.  Mallet,  that  the  determination  of  atomic  weights 
should  be  given  to  a  Board,  would  not  turn  out  quite 
satisfactory  in  practice.  But  there  were  many  points  all 
would  wish  to  clear  up,  and  it  would  be  a  noble  piece  of 
work  for  some  one  to  follow  out  Stas’s  own  work,  namely, 
to  repeat  any  one  of  his  fundamental  syntheses.  It  would 
require  a  man  of  the  type  of  Dittmar  to  do  such  work, 
however.  Dittmar  had,  in  faCt,  attempted  the  re-deter¬ 
mination  of  one  of  Stas’s  values,  and  it  was  very 
important  that  we  should  have  an  explanation  of  the 
difference  between  the  two  workers.  Dittmar  had  found 
in  the  case  of  lithium  a  number  something  like  6-85, 
whereas  Stas’s  value  was  7-02.  Dittmar’s  method 
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involved  the  analysis  of  lithium  carbonate.  He  also 
determined  the  value  of  sodium  by  a  similar  method,  and 
obtained  absolutely  the  same  value  as  Stas  for  sodium. 
What  was  the  explanation  of  such  a  remarkable  difference 
in  the  value  found  by  the  Stas  method  ?  In  the  case  of 
cadmium,  also,  there  was  apparently  a  difference  of  half 
a  unit  between  some  of  the  determinations.  What  was 
the  reason  of  these  differences  ?  He  referred  to  such 
cases  as  these  two  of  lithium  and  cadmium,  but  there 
were  others,  and  the  problem  was  to  find  out  how  it  is 
that  methods  nearly  equally  accurate,  but  differing 
essentially,  give  such  discordant  results,  the  work  being 
carried  out  with  the  accuracy  nowadays  attainable. 
Finally,  he  was  very  glad  to  have  had  the  opportunity  of 
expressing  his  grateful  thanks  for  the  kindness  of  Stas  in 
the  past,  and  of  bearing  testimony  to  the  great  service  he 
had  done  to  science. 

Dr.  Scott  referred  to  the  work  on  which  he  was 
engaged  in  connection  with  Lord  Rayleigh,  with  the 
objedt  of  determining  the  densities  of  oxygen  and 
hydrogen,  he  having  undertaken  the  determination  of  the 
volume  ratios.  Latterly,  he  had  prepared  hydrogen  by 
passing  steam  into  sodium,  condensing  it  in  palladium, 
and  had  obtained  oxygen  from  oxide  of  silver ;  the  experi¬ 
ments  were  made  with  successive  fractions  of  the  two 
gases  driven  off  from  the  solid  materials,  which  were 
kept  in  vacuous  chambers  sealed  on  to  the  gas  analysis 
apparatus.  He  had  now  succeeded  in  obtaining  the 
oxygen  and  hydrogen  so  pure  that  from  the  first  fraction 
to  the  last  he  could  detect  no  difference  between  them  in 
the  last  series  of  determinations  ;  whereas  on  using  the 
hydrogen  direCtlv  prepared  from  sodium  and  steam,  the 
ratio  was  i  to  2^00243,  that  calculated  on  the  whole  of 
the  hydrogen  separated  from  the  palladium  was  2*00245. 
The  last  two  figures  he  could  hardly  depend  on. 

Dr.  Bailey  thought  that  the  extraordinary  care  taken 
by  Stas  in  preparing  and  examining  his  materials,  and  in 
studying  the  changes  made  use  of  in  his  atomic  weight 
determinations,  served  perhaps  more  than  anything  else 
to  impress  the  student  of  his  works.  Referring  to  his 
own  work,  he  mentioned  having  noticed  that  materials 
which  are  generally  regarded  as  stable  and  non-volatile 
may  be  carried  off  by  steam  when  their  solutions  are 
slowly  boiled.  Was  it  not  conceivable  that  potassium 
chloride  might  thus  be  carried  off  in  quantity  sufficient  to 
influence  an  atomic  weight  determination  ?  He  next 
spoke  of  the  difficulty  of  obtaining  concordant  results  in 
determining  chlorine  in  the  compounds  of  platinum 
metals.  How  this  arose  he  was  not  able  to  say,  but 
other  workers  had  met  with  similar  difficulties. 

In  closing  the  discussion  the  Chairman  expressed 
agreement  with  previous  speakers  that  atomic  weight 
determinations  could  not  well  be  carried  out  by  an 
organisation  such  as  Professor  Mallet  had  suggested. 


NOTICES  OF  BOOKS. 


The  Microscope  :  Its  Construction  and  Management.  In¬ 
cluding  Technique,  Photo-micrography,  and  the  Past 
and  Future  of  the  Microscope.  By  Henri  Van 
HeurcK,  Professor  of  Botany  and  Director  at  the 
Antwerp  Botanical  Gardens;  late  President  of  the 
Belgian  Microscopical  Society,  Hon.  F.R.M.S.  and 
New  York  M.S.  English  edition.  Re-edited  and  aug¬ 
mented  by  the  Author  from  the  fourth  French  edition, 
and  translated  by  Wynne  E.  Baxter,  F.R.M.S., 
F.G.S.  London  :  Crosby  Lockwood  and  Son.  New 
York  :  D.  Van  Nostrand  Company,  1893.  Large  8vo., 
pp.  382,  with  three  Plates  and  upwards  of  250  Illustra¬ 
tions, 

Standard  works  on  the  microscope,  its  manipulation, 
and  its  application,  are  not  too  numerous  in  our  litera¬ 


ture,  and  without  any  disparagement  to  the  writings  of 
Dr.  Beal,  of  Carpenter,  and  Quekett,  we  can  give  the 
present  volume  a  most  hearty  welcome.  It  is  written 
by  a  thoroughly  competent  authority,  and  is  fully  on  a 
level  with  the  most  recent  improvements  both  in  the 
construction  of  the  instrument  and  in  its  management, 

After  an  introductory  chapter  on  elementary  optics  we 
find  an  account  of  Prof.  Abbe’s  theory  of  microscopical 
vision,  and  a  series  of  experiments  on  the  application  of 
this  theory  due  to  Mr.  J.  W.  Stephenson  and  laid  before 
the  Royal  Microscopical  Society  of  London  by  Mr.  F. 
W.  Stephenson. 

In  Book  I.,  Chapter  I.,  the  author  enters  upon  the 
microscope  generally,  passing  on  to  a  detailed  examina¬ 
tion  of  its  parts.  Here  we  regret  to  notice  a  defect  of  the 
book.  The  figures  are  duly  lettered,  but  there  follows  no 
complete  reference  to  the  lettering,  so  that  the  figure  is 
in  some  cases  useless.  Objectives  and  tests  are  very 
clearly  described.  Stages,  movements,  diaphragms,  and 
condensers  come  next  under  review,  the  references  to  the 
lettering  being  still  very  deficient.  This  is  particularly 
to  be  regretted  in  case  of  the  Abbe  condenser  (Fig.  70). 

Under  accessory  apparatus  we  have  an  account  of  the 
microspedtroscopes  of  Sorby  and  Zeiss,  the  figures  of  the 
latter  instrument  lettered,  indeed,  but  without  explana¬ 
tion.  As  an  illuminant,  in  default  of  daylight  the  author 
uses  a  petroleum  lamp,  or  the  eledlric  glow-light,  where 
available.  Like  all  practical  authorities  he  recommends 
that  the  windows  of  the  work-room  should  face  the  north 
or  the  north-west.  M.  Van  Heurck  does  not  consider 
that  microscopic  research,  if  properly  conducted,  is  in¬ 
jurious  to  the  eyes.  On  this  subject  he  gives  some  very 
judicious  advice. 

A  very  important  part  of  the  work  is  devoted  to  the 
compound  microscopes  of  the  best  makers,  the  pecu¬ 
liarities  of  the  various  models  being  carefully  described, 
and  the  instruments  themselves  are  figured.  In  many 
cases  there  is  a  tabular  account  of  the  objectives  furnished 
by  the  principal  firms,  giving  the  equivalent  focus,  the 
numerical  aperture,  and  the  price  of  each.  It  will  be 
remarked  that  the  production  of  apochromatic  objectives 
is  not  now  confined  to  the  firm  of  Zeiss  and  Co.,  of  Jena. 

Among  the  makers  Messrs.  Powell  and  Lealand  meet 
with  high,  and  we  believe  fully  merited,  praise.  It  is 
said  that  their  instruments  are  used  in  England  by  all 
“  serious  microscopists.”  This  epithet  is  a  gallicism 
which  will  call  up  a  smile.  Watson  and  Sons,  who  carry 
out  certain  specifications  of  the  authors,  are  highly 
praised  and  have  carried  off  high  honours  at  the  recent 
Micrographic  Exhibition.  The  firm  of  Carl  Zeiss,  of 
Jena,  is,  however,  characterised  as  the  most  important  in 
the  world. 

Photo  micrography  is  expounded  at  great  length  in 
Book  III.,  Chapter  II. 

A  very  important  section  treats  of  the  cause  of  errors 
.  in  microscopical  observations,  such  as  iridescence  and 
\  diffraction,  Musccb  volitantes,  astigmatism,  and  dust  on 
the  glasses.  After  some  useful  remarks  on  the  preserva¬ 
tion  of  the  glasses,  the  author  proceeds  to  give  instruc¬ 
tions  for  preparing  objects.  In  preference  to  Canada 
balsam  he  recommends  storax  and  liquid  amber,  which 
have  the  advantage  of  not  darkening  on  long  preser¬ 
vation. 

The  arsenical  medium  of  H.  L.  Smith,  realgar, 
dissolved  in  arsenic  bromide,  the  author  obtains 
by  melting  together  in  a  retort  1  part  of  sulphur 
and  i*7  part  of  arsenious  acid  heated  to  the  distilling 
point.  A  caution  is  given  concerning  the  dangerous 
vapours.  In  a  subsequent  formula  30  parts  flower  of 
sulphur  are  dissolved  in  10  parts  bromine,  and  the  whole 
is  heated  with  13  parts  of  pure  arsenic  in  fine  powder, 
and  heated  until  a  drop  taken  out  and  cooled  becomes 
very  brittle. 

An  interesting  chapter  entitled  “  The  Microscope  in 
the  Past  and  the  Future,”  gives  a  history  of  this  instru¬ 
ment  and  suggestions  as  to  its  future  development.  In 
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fine,  Dr.  Van  Heurck’s  work  must  be  pronounced  a  boon 
to  all  English  readers  interested  in  microscopy. 

We  regret  that  the  translator  has  repeatedly  used  the 
term  “  Marie-bath  ”  in  place  of  the  recognised  and  in¬ 
telligible  English  word  water.bath.  “  Bain-marie  ”  is 
a  survival  of  ignorance  and  superstition  to  which  the 
French  still  cling,  but  there  is  no  excuse  for  the  attempt 
to  introduce  it  in  English  writing. 

The  index  is  admirable,  and  the  entire  getting  up  of 
the  book  reflects  the  greatest  credit  on  the  publishers. 


CORRESPONDENCE. 


DISINFECTANTS— AN  EXPLANATION. 


To  the  Editor  of  the  Chemical  News. 

Sir,— Dr.  Klein’s  rejoinder  calls  for  an  answer.  I  have 
already  shown  that  in  his  first  letter  (I  mean  the  one  in 
which  periodate  crystals  were  erroneously  quoted  with 
“  aminol  ”)  certain  statements  were  partly  incorreCt, 
partly  misleading.  I  now  confine  myself  to  such  matters 
as  have  not  been  touched  upon  in  my  previous  letter. 

I  again  quote  from  Dr.  Klein’s  report:  “  This  solution 
(1  in  600J  is  in  itself  a  perfectly  harmless  fluid  as  regards 
the  human  organism  ;  therefore,  when  applied  to  wounds, 
no  undesirable  disturbances  could  ensue  owing  to  its  being 
absorbed.  This  is  well  known  to  be  the  case  with  some 
antiseptics,  as  in  carbolic  acid  applications,  or  in  the  use 
of  perchloride  of  mercury.” 

And  now  I  shall  quote  from  “  Koch,  on  Disinfection,” 
abstracted  and  translated  by  Whitelegge,  published  by 
the  New  Sydenham  Society. 

(1)  “  For  practical  purposes  a  disinfectant  should  not 
require  much  longer  than  twenty-four  hours.” 

(2)  “  Except  chlorine,  bromine,  and  iodine,  only  mer¬ 
curic  chloride,  osmic  acid,  and  potassic  permanganate  (5 
per  cent)  destroyed  anthrax  spores  within  twenty-four 
hours.  Since  a  5  per  cent  solution  of  permanganate  is 
inadmissible  for  disinfection  in  bulk,. and  osmic  acid  is 
out  of  the  question,  we  have  left  only  mercuric  chloride 
and  iodine,  bromine,  and  chlorine.” 

The  strength  in  which  the  above-named  substances 
succeeded  in  destroying  anthrax  spores  in  twenty-four 
hours  are  stated  in  Koch’s  tables,  thus  : — 


Permanganate  aqueous  solution 
Bromine  ,,  ,, 

Chlorine  ,,  >> 

Iodine  ,,  >> 

Mercuric  chloride  „  ,, 

Osmic  acid  ,,  ,, 


5  per  cent  (1  in  20) 
2  „  (x  in  50) 

p 

p 

1  ,,  (1  in  100) 

>>  >) 


Now  put  against  these  declarations  and  records  of 
Koch’s  the  faCt  that  Dr.  Klein  found  “  aminol  ”  (strength 
1  in  600),  which  he  himself  calls  a  perfectly  harmless 
fluid,  kills  94  per  cent  of  the  spores  of  anthrax  in  twenty- 
four  hours,  and  its  claim  to  be  classed  amongst  true  dis¬ 
infectants  is  too  obvious  to  be  gainsaid. 

That  the  designation  “  a  true  disinfectant  ”  is  meant 
by  me  to  apply  only  to  such  strengths  of  solutions  of 
“  aminol  ”  as  have  the  power  of  destroying  anthrax 
spores  in  twenty-four  hours  or  thereabout,  Dr.  Klein  may 
rest  assured,  as  also  that  nothing  has  been  or  will  be 
done  by  me  intentionally  to  commit  him  to  anything 
which  is  not  fully  warranted  by  his  results  as  recorded  in 
his  authorised  published  report. — I  am,  &c., 

Hugo  Wollheim, 

ioi,  Leadenhall  Street,  London,  E.C., 

January  4, 1893. 


THE  POSITION  OF  CHEMISTS. 


To  the  Editor  of  the  Chemical  News. 

Sir, — The  letters  of  your  correspondents,  Mr.  T.  H. 
Davies  and  “  Dare  Lucem,”  again  open  the  question  of 
the  position  of  the  Institute  of  Chemistry  and  of  chemists 
in  relation  to  it.  It  must  be  admitted  that  the  Institute 
made  no  really  satisfactory  progress  until  within  the  last 
year  or  two,  when  signs  of  some  sort  of  improvement  were 
shown  by  the  faCt  that  the  examinations  were  conducted 
upon  approximately  reasonable  lines.  The  position  of 
the  Institute  up  to  the  present,  in  the  opinion  of  a  large 
section  of  its  members,  has  been  unsatisfactory  for  the 
reason  that  a  constant  majority  of  the  Council  has  con¬ 
sisted  of  Fellows  more  interested  in  teaching  than  in  the 
practice  of  Consulting  and  Analytical  Chemistry,  and  it 
is  evident  that  the  proper  step  to  take  in  order  that  pro¬ 
gress  may  be  made  is  to  reverse  this  condition  of  things 
by  electing  as  Members  of  Council  a  majority  of  Fellows 
who  are  Consulting  and  Analytical  Chemists  either  in 
aCtive  general  practice  or  in  connection  with  Works,  or 
who  are  concerned  with  special  technical  processes. 

The  knowledge  and  experience  required  by  persons 
aCting  as  Consulting  and  Analytical  Chemists  is  very  dif¬ 
ferent  from  that  required  for  teaching  chemistry.  It  is 
well  known  that  some  lecturers  and  teachers  do  not 
appreciate  the  extent  of  that  knowledge  and  experience 
required  for  the  professional  work  referred  to.  It  seems 
curious,  therefore,  that  the  Council  of  the  Institute  should 
be  composed  chiefly  of  those  who  do  not  belong  to  the 
class  of  members  (by  far  the  largest)  for  whose  benefit 
the  Institute  was  specially  founded.  The  Institute  of 
Chemistry  Reform  Association  desires  to  obtain  an  altera¬ 
tion  in  this  respeCt  at  the  next  election,  and  I  would  ven¬ 
ture  to  suggest  through  your  columns  that  chemists 
engaged  in  general  practice,  or  who  are  more  concerned 
with  the  duty  of  aCting  as  advisers  to  the  public  or  to 
private  individuals  than  with  that  of  teaching  students,, 
should  endeavour  to  bring  about  the  necessary  change  in 
the  constitution  of  the  Council. 

We  are  perfectly  cognisant  of  the  valuable  services  to 
the  Institute  which  have  been  rendered  by  many  eminent 
professors  of  chemistry,  and  we  have  not  the  least  desire 
to  lose  the  advantage  of  their  guidance  and  even  in  many 
respeCts  of  their  control ;  but  we  feel  sure  that  it  is  only 
reasonable  to  ask  that  the  majority  of  those  on  the 
Council  should  consist  of  members  for  whose  advantage 
the  Institute  was  specially  founded. 

As  a  preliminary  step  we  are  suggesting  the  names  of 
three  Fellows  of  the  Institute  who  are  more  interested  in 
Consulting  and  Analytical  Chemistry  than  in  teaching 
for  election  as  members  of  Council,  and  I  shall  be  glad  to 
supply  forms  to  any  member  of  the  Institute  who  has  not 
as  yet  signed  a  nomination  form,  and  who  may  be  willing 
to  support  any  one  of  the  three  suggested  candidates.— I 
am,  &c,, 

William  Thomson, 

Hon.  Sec.  to  the  Institute  of  Chemistry 
Reform  Association. 

Royal  Institution  Laboratory  Manchester, 

January  5,  1893. 


THE  INSTITUTE  OF  CHEMISTRY. 

To  the  Editor  of  the  Chemical  News. 

Sir,— In  common,  no  doubt,  with  other  Fellows  of  the 
Institute  of  Chemistry,  I  have  this  morning  received  a 
circular  from  a  body  calling  itself  the  ‘‘Institute  of 
Chemistry  Reform  Association,”  signed  by  Mr.  Wm. 
Thomson,  as  hon.  sec.,  in  which  I  am  asked  to  inform 
the  Committee  whether  I  will  or  will  not  support  them 
in  their  endeavours  to  transform  the  minority  of  analy¬ 
tical  chemists  on  the  Council  into  a  majority. 

I  shall  be  grateful  if  you  will  afford  me  space  in  which 


24  Chemical  Notices  jrom  Foreign  Sources.  { c jan.1 


to  give  my  reasons  for  not  thinking  that  such  a  change 
would  be  advantageous  to  the  body  of  Fellows  and  Asso¬ 
ciates  forming  the  Institute. 

I  take  it  that,  as  its  name  implies,  the  Institute  is  in¬ 
tended  to  exist  for  the  benefit  of  all  who  are  chemists 
and  not  of  analytical  chemists  only,  which  seems  to  be 
admitted  by  the  Committee  of  the  Reform  Association, 
as  in  their  circular  they  “  appreciate  the  valuable  services 
rendered  to  the  Institute  by  eminent  professors  of  che¬ 
mistry,  and  desire  to  retain  many  of  them  on  the  Council, 
but  .  .  In  fadt,  they  think  there  are  too  many  of 
them  ! 

Now,  sir,  as  one  of  the  fundtions  of  the  Council  is  to 
ascertain  the  fitness  of  those  who  present  themselves  as 
candidates  for  admission  to  the  Institute,  it  is  of  vital 
importance  that  no  adtion  should  be  taken  which  would 
in  any  way  have  the  effedt  of  lowering  the  standard  of 
admission.  But  this,  I  fear,  would  be  the  result  of  having 
a  preponderance  of  analytical  chemists  upon  the  Council. 

Without  in  the  least  implying  that  the  three  gentlemen 
for  whom  we  are  asked  to  vote  are  not  fit  and  proper 
persons  to  be  nominated,  it  is  highly  probable  that  a 
majority  of  analytical  chemists  would  take  a  less  broad 
view  of  the  education  necessary  for  membership  than  a 
majority  of  professors. 

Analytical  chemists  tend  to  become  specialists,  and  in 
the  routine  work  of  their  profession  there  is  little  time 
for  them  to  make  themselves  acquainted  with  the  work 
done  in  other  branches  of  knowledge,  scientific  or  literary. 
Professors,  on  the  other  hand,  have  far  better  opportu¬ 
nities  of  knowing  what  is  being  done  both  in  chemistry 
and  in  other  subjedts,  for,  in  the  former  they  are  obliged 
in  the  course  of  their  ordinary  vocation  to  revise  periodi¬ 
cally  their  knowledge  of  the  subjedt,  and  as  to  other  sub¬ 
jedts  the  nature  of  their  work  gives  them  more  abundant 
leisure  than  any  analytical  chemist  in  good  pradtice  can 
have. 

It  is  the  pradtice  in  the  laboratories  of  many  analytical 
chemists  to  take  pupils  and  to  train  them  by  giving  them 
the  ordinary  analytical  work  of  the  laboratory  to  do.  I 
will  not  dwell  either  upon  the  morality  of  sending  results 
to  clients  which  have  been  obtained  by  inexperienced 
pupils,  nor  upon  the  cutting  down  of  fees  by  the  employ¬ 
ment  of  such  pupils,  although  such  adtion  is  the  cause  of 
the  discontent  at  present  existing  in  regard  to  the  Insti¬ 
tute.  But  if  analytical  chemists  were  to  become  a  majority 
on  the  Council,  there  is  little  doubt  that  the  first  adtion 
taken  would  be  to  make  the  record  of  the  work  done  by 
a  candidate  in  an  analytical  laboratory  a  principal  element 
in  the  admission  examination.  To  those  who  know  how, 
in  too  many  cases,  such  pupils  are  suffered  to  pick  up 
their  knowledge,  and  who  recognise  the  limited  nature 
of  the  instrudtion  to  be  obtained  in  the  majority  of  pro¬ 
fessional  laboratories,  the  prospedt  of  such  adtion  is  not 
re-assuring. 

It  is  because  I  believe  that  if  the  Reform  Association 
should  carry  its  nominees,  the  value  of  the  title  of 
Fellow  will  become  degraded,  that  I,  a  practising  analy¬ 
tical  chemist,  decline  to  assist  the  Committee  in  their 
endeavour,  and  not  because  I  have  anything  to  say 
against  their  nominees  personally. — I  am,  &c., 

R.  W.  Atkinson. 

Cardiff,  January  io,  1893. 


Royal  Institution. —  On  Tuesday  next  (Jan.  17),  Prof 
Vidior  Horsley,  F.R.S.,will  begin  a  course  of  ten  lectures 
on  “  The  Functions  of  the  Cerebellum,  and  the  Elemen¬ 
tary  Principles  of  Psycho-Physiology.”  On  Thursday 
(Jan.  ig),  the  Rev.  Canon  Ainger  will  begin  a  course  of 
three  lectures  on  “  Tennyson,”  and  on  Saturday  (Jan.  21J, 
Dr.  C.  Hubert  H.  Parry  will  begin  a  course  of  four 
lectures  on  “Expression  and  Design  in  Music”  (with 
Musical  Illustrations).  The  Friday  Evening  Meetings 
will  begin  on  Jan.  20,  when  Prof.  Dewar  will  give  a  dis¬ 
course  on  “  Liquid  Atmospheric  Air.” 
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SOURCES. 


Note. — All  degrees  of  temperature  are  Centigrade  unless  other  wise 

expressed. 

Comptes  Rendus  Hcbdomadaires  des  Seances,  de  l' Academic 

dcs  Sciences.  Vol.  cxv.,  No.  24,  December  12,  1892. 

The  Rise  of  Temperature  under  the  Influence  of 
Injections  of  Soluble  Microbian  Products. — MM. 
Bouchard  and  Charrin. — The  authors  discuss  the  increase 
of  animal  heat  produced  by  the  injection  of  microbian 
liquids,  even  if  previously  filtered. 

Temperature  of  the  Electric  Arc.— J.  Violle. — The 
author  has  experimented  upon  the  electric  arc  as  obtained 
under  a  great  range  of  conditions.  He  finds  that  the 
hottest  part  of  the  positive  carbon  and  of  the  arc  has  a 
temperature  of  3500°,  which  is  the  heat  at  which  carbon 
is  volatilised. 

The  Magnetic  Properties  of  Oxygen  at  Different 
Temperatures. — P.  Curie.— This  paper  requires  the  two 
accompanying  figures. 

The  Fusion  of  Calcium  Carbonate. — A.  Joannis. — 
The  author  is  of  opinion  that  calcium  carbonate  cannot 
be  fused  without  the  aid  of  extraneous  pressure  except  at 
temperatures  notably  exceeding  the  melting-point  of  gold. 

Ammoniacal  Compounds  derived  from  Ruthenium 
Sesquichloride. — A.  Joly. — The  limited  adtion  of  water 
upon  the  ammoniacal  chloride  produces  a  liquid  of  an 
intense  violet-red  colour.  If  the  anhydrous  chloride  in  a 
state  of  fine  division  is  projected  into  an  ammoniacal 
solution  saturated  at  a  very  low  temperature  and  allowed 
to  digest  for  some  time,  the  deep  red  liquid  obtained 
deposits  small  brown  crystalline  laminae, — 
Ru2(0H)2C14(NH3)7  +  3H20. 

The  solution  of  this  salt  is  red  by  transmitted,  but  violet 
by  reflected  light.  Its  tindlorial  power  is  comparable  to 
that  of  the  most  intense  organic  colouring-matters.  A 
solution  at  i-iooooth  transmits  only  the  red  and  orange 
rays.  A  solution  at  1-5000000  is  still  of  a  distindt  rose 
colour.  If  the  solution  is  boiled  it  is  rapidly  destroyed, 
but  it  yields  intermediate  produdts,  violet  red,  violet 
black,  and,  lastly,  black. 

A  Phosphorus  Iodosulphide. — L.  Ouvrard, — This 
compound  may  be  obtained  by  dissolving  in  carbon 
disulphide  quantities  of  sulphur,  phosphorus,  and  iodine, 
corresponding  to  the  formula  P2S3I.  It  forms  brilliant 
crystals  of  a  golden  yellow,  permanent  in  dry  air,  but 
slowly  attacked  by  moist  air  with  an  escape  of  hydrogen 
sulphide.  It  is  very  soluble  in  carbon  disulphide,  sparingly 
soluble  in  benzene  and  chloroform,  and  still  less  soluble 
in  ether  and  absolute  alcohol. 

Adtion  of  Bismuth  upon  Hydrochloric  Acid. — 
A.  Ditte  and  R.  Metzner. —  Like  antimony,  bismuth  is 
not  affedted  by  hydrochloric  acid  if  every  trace  of  oxygen 
is  excluded.  If  oxygen  is  present,  a  corresponding  quan¬ 
tity  of  the  metal  is  dissolved. 

The  Adtion  of  Potassa  and  Soda  upon  Antimony 
Oxide. — H.  Cormimboeuf. — In  the  moist  way,  soda  adt- 
ing  upon  amorphous  antimony  oxide  forms  sesquibi-  or' 
tri-antimonites,  whilst  potassa  produces  a  tri-antimonite 
alone. 

The  Relation  between  Formation-Heats  and  the 
Temperatures  of  the  Point  of  Readtion.  —  Maurice 
Prud’homme. — For  one  and  the  same  series  of  substances 
the  formation-heat  of  the  unit  of  mass  is  proportional  to 
the  specific  heat,  and  inverseiy  as  the  absolute  tempera¬ 
ture  of  the  point  of  readtion. 

Study  of  the  Chemical  Readtions  in  a  Liquid  Mass 
by  the  Index  of  Refradtion. — C.  Fery. — This  memoir 
requires  the  accompanying  diagram  and  table. 
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A  Propylamidophenol  and  its  Acetylic  Deriva¬ 
tives. — P.  Cazeneuve. — Propylamidophenol  in  an  alkaline 
solution  is  a  powerful  photographic  developing  agent. 
According  to  M.  Lumiere,  this  power  is  found  in  aromatic 
substances,  having  at  least  two  phenolic  OH ,  or  one  N Ha 
and  one  OH  group,  and  that  these  two  groupings  must  be 
in  the  ortho- or  paya-position.  The  m^/n-position  yields 
only  indifferent  substances.  Thus  pure  resorcine  does 
not  develop,  whilst  pyrocatechine  and  hydroquinone 
develop. 

Determination  of  Impurities  in  Methylenes. — Er. 
Barillot. — (See  p.  15). 

Separation  of  Micro-organisms  by  Centrifugal 
Force. — R.  Leze. — (See  p.  15). 

Losses  of  Ammonia  in  Farm-yard  Manure. — A. 
Muntz  and  A.  Ch.  Girard. — The  observations  of  the 
authors  show  that  the  losses  of  ammonia  chiefly  take 
place  in  the  stables,  and  that  abundance  of  litter  is  no 
remedy. 

The  Fermentations  of  Dung. — Alex.  Hebert. — The 
losses  of  nitrogen  from  farm-yard  manure  kept  duly 
moist  do  not  take  place  in  the  state  of  ammonia.  Hence 
the  addition  of  ferrous  sulphate,  of  gypsum,  or  sulphuric 
acid  is  not  of  much  use. 


Bulletin  de  la  Societe  Chitnique  de  Paris. 

Series  3,  Vols.  vii.  and  viii.,  No.  23. 

.  Utilisation  of  Burnt  Pyrites  for  the  Manufacture 
of  Salts  of  Iron. — A.  and  P.  Buisine. — The  author  treats 
the  finely  pulverised  pyrites  with  sulphuric  acid  of  from 
50°  to  66°  B.,  using  a  temperature  not  exceeding  300°. 
At  this  heat  the  authors  obtain  a  sulphate  which  is 
slightly  basic,  and  which  they  propose  as  a  substitute  for 
ferrous  sulphate,  in  agriculture,  in  the  purification  of 
coal-gas,  as  a  disinfectant,  &c. 

Purification  of  Sewage  with  Ferric  Sulphate — 
A.  and  P.  Buisine. — The  authors  show  that  it  is  possible 
in  this  manner  to  purify  continuously  large  volumes  of 
sewage.  They  consider  that  for  this  purpose  it  is  superior 
to  lime,  which  is  self  evident.  They  propose  to  extract 
the  fatty  matters  from  the  precipitate  by  means  of  carbon 
disulphide,  and  to  use  the  rest  of  the  organic  matter  as  a 
manure,  which  is  said  to  contain  3  per  cent  of  nitrogen. 

Condensation  of  the  Aldehyds  of  the  Fatty  Series 
with  Cyanacetic  Acid. — M.  Fiquet. — Not  adapted  for 
useful  abridgment. 

Rotatory  Power  of  Fibroine. — Leo  Vignon. — The 
matter  precipitated  by  alcohol  from  the  hydrochloric 
solutions  of  fibroine  is  identical  with  fibroine.  It  possesses 
the  same  weight,  the  same  action  upon  polarised  light, 
and  behaves  in  the  same  manner  with  reagents  and 
colouring-matters. 

New  Preparation  of  Acetylene. — L.  Maquenne. — 
Barium  carbonate  is  the  only  one  of  the  alkaline-earthy 
compounds  which  is  by  degrees  almost  entirely  trans¬ 
formed  into  a  carbide  under  the  influence  of  magnesium. 
Calcium  carbonate  is  only  very  incompletely  attacked, 
and  gives  then,  if  treated  with  water,  a  poorer  mixture  of 
hydrogen  and  of  acetylene. 

The  Preparation  of  Ethylene  Periodide  (Tetra- 
iodtthene). — L.  Maquenne. — The  author  obtains  this 
compound  by  submitting  acetylene  to  the  adtion  of  iodine 
in  an  alkaline  solution. 

Acftion  of  Ammonia  and  the  Amines  of  the  Fatty 
Series  upon  Acetylacetone. — A.  and  C.  Combes. — 
This  extensive  paper  does  not  admit  of  useful  abridg¬ 
ment. 

The  Pyrogallol  Antimonites.— H.  Causse  and  C- 
Bayard. — The  authors  describe  the  acid  and  the  neutral 
compounds,  and  the  behaviour  of  the  latter  with  acetic 
anhydride  and  acetyl  chloride. 
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The  Adtion  of  Diamines  upon  Acetylacetone. — 
A.  and  C.  Combes. — An  extension  of  the  former  paper  to 
the  diamines. 

Detection  of  the  Radicle  Benzoyl  in  Organic 
Compounds. — E.  Leger. — For  the  detection  of  cocaine 
in  toxicological  analyses,  Ferreira  da  Silva  proposes  a 
reaction  characterised  by  the  formation  of  odorous  pro¬ 
ducts  easy  to  recognise.  It  consists  in  treating  some 
m.grms.  of  cocaine,  or  of  one  of  its  salts,  with  fuming 
nitric  acid  at  i-4  specific  gravity,  evaporating  to  dryness 
in  the  water-bath  and  pouring  upon  the  residue  some 
drops  of  a  concentrated  alcoholic  solution  of  potassa. 
There  is  then  evolved  a  very  distinct  odour  resembling 
that  of  peppermint.  According  to  Behai,  the  odoriferous 
principle  is  ethylbenzoate.  M.  Leger  finds  that  the  re¬ 
action  is  produced  with  other  substances  which,  like 
cocaine,  contain  the  radicle  benzoyl. 

The  Preparation  and  Properties  of  Fibroine. — Leo 
Vignon. — The  author  takes  a  skein  of  clean  white  silk 
weighing  about  10  grms.,  and  treats  it  for  thirty  minutes 
at  ebullition  in  a  bath  of  150  grms.  neutral  white  soap 
and  1500  c.c.  distilled  water,  turning  it  frequently.  The 
silk  is  then  wrung,  rinsed  with  distilled  water,  first  hot 
and  then  luke  warm,  to  remove  the  soap.  When  drained 
it  is  submitted  for  twenty  minutes  to  the  action  of  a 
second  boiling  soap  bath  of  the  same  composition  as  the 
former.  It  is  then  carefully  drained,  rinsed  successively 
in  1  litre  of  boiling  distilled  water,  1  litre  of  luke-warm 
distilled  water,  1  litre  of  cold  distilled  water  containing 
10  c.c.  of  pure  hydrochloric  acid  at  22°.  Lastly,  it  is 
again  rinsed  in  distilled  water  and  twice  washed  in 
alcohol  at  go0.  We  thus  obtain  75  per  cent  of  silk  very 
white,  brilliant,  supple,  tenacious,  and  elastic,  which  must 
be  regarded  as  true  fibroine.  Its  specific  gravity  is  i'34. 
Its  mean  percentage  composition  is — 
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The  ash  of  silk  is  about  o‘8o  per  cent,  but  that  of  fibroine 
is  only  oo'i.  If  dissolved  in  concentrated  hydrochloric 
acid,  fibroine  is  strong  laevorotatory,  a =  -  40°. 

No.  24. 

The  Rotatory  Power  of  C>clic  Bodies. — Albert 
Colson. — The  product  of  asymmetry,  based  upon  the 
theory  of  asymmetric  carbon,  cannot  generally  indicate 
the  diredtion  of  the  defledtion  in  bodies  possessing  a  rota¬ 
tory  power ;  and  the  theory  of  asymmetric  carbon  is  an 
incomplete  presentation  of  the  principle  of  dissymmetry, 
and  cannot  be  accepted  without  reservations. 

On  the  Nature  of  Solutions. — A.  Reychler. — The 
author  considers  the  dissolved  substance  when  it  is  not 
j  and  when  it  is  an  eledtrelyte,  and  then  examines  eledtro- 
lysis  itself. 

Certain  Double  Salts  of  Quinine. — E.  Grimaux. — 
An  examination  of  quinine  chiorhydrosulphate,  brom- 
hydrosulphate,  and  iodhydrosulphate. 

Ampelochroic  Acids. — A.  Gautier. — Each  variety  of 
Vitis  vinifera  produces  one  or  more  colouring-matters. 
All  these  colouring-matters,  to  which  the  author  gives 
the  name  cenolic  acids,  possess  feebly  acid  properties.  If 
they  are  melted  with  caustic  alkali  they  are  split  up  into 
(1)  phloroglucine,  (2)  aromatic  acids  generally,  the  proto- 
catechuic  or  hydroprotocatechuic  acids,  (3)  acids  belong¬ 
ing  to  the  fatty  series  or  to  the  non-saturated  series, 
CnHs,,  —  2O2  and  C«H2k  — 2O3.  The  author  has  distin¬ 
guished  in  the  coloured  tannins  or  ampelochroic  acids 
three  varieties,  a,  £,  and  y.  The  colours  of  autumnal 
leaves  cannot  be  ascribed  to  erythrophyll  or  to  its  modi¬ 
fications,  but  to  phlobaphenes  and  catechines, 
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Revue  Universelle  des  Mines  et  de  la  Metallurgy. 

Vol.  xix.,  No.  2,  August,  1892. 

Silicon  and  Aluminium  in  the  Metallurgy  of  Steel. 
— Prof.  Sergius  Kern. — The  author  concludes  that  the 
best  reductive  addition  for  steel  castings  is  silico-spiegel 
at  10  per  cent  of  silicon  and  12  per  cent  of  manganese. 
After  casting,  the  produ&s  ought  to  contain  from  0^25  to 
0-30  per  cent  of  silicon.  Mr.  J.  W.  Spencer,  manager  of 
the  Newburn  Steel  Works,  made  experiments  to  the  same 
end,  almost  simultaneously  with  Prof.  Kern,  and  arrived 
at  results  almost  identical.  Aluminium  was  found  to  be 
an  excellent  reducing  agent,  decomposing  the  oxides  and 
giving  a  metal  without  blow-holes.  But  in  castings  of 
165  to  250  kilos,  it  yields  a  crystalline  structure  which  is 
very  defe&ive.  In  castings  of  small  weight  nearly  o-i 
per  cent  of  aluminium  may  be  introduced.  The  presence 
of  this  metal  increases  the  resistance  to  breakage. 

Determination  of  Sulphur  in  Fuel  by  the  Eschka 
Process. — Dr.  Franz  Hundeshagen. — From  the  Chetn. 
Zeitung. 

Series  3,  Vol.  xx.,  No.  2. 

This  issue  contains  no  chemical  matter. 


Bulletin  de  la  Societe  d' Encouragement  pour  ['Industrie 
Rationale.  Series  4,  Vol.  vii.,  No.  82. 

Report  made  by  M.  de  Luines  on  Behalf  of  the 
Committee  of  Chemical  Arts,  on  the  Bleaching- 
Process  of  M.  Hermite. — The  author  obtains  his 
bleaching  agent  by  the  electrolysis  of  a  mixture  of  1000 
parts  of  water,  sodium  chloride  50  parts,  and  magnesium 
chloride  5  parts.  Only  the  magnesium  chloride  and  the 
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ON  THE  ORIGIN  OF  /CGLOUR.  'X;  " 

I.  Relation  of  Molecular  and  Atomic  Volume' 
to  Colour. 

•  ;*V  y*1  -  T  U  ~~y  \  ' 

By  WILLIAM  ACKROYD,  F.I.C., 

Public  Analyst  for  Halifax. 


In  the  presence  of  an  influx  of  new  and  old  ideas  regard¬ 
ing  the  origin  of  colour,  I  may  be  permitted  to  point  out 
that  some  eighteen  years  ago  I  constructed  a  metachro- 
matic  scale,  a  generalisation  resulting  from  the  study  of 
colour  changing  bodies,  and  I  applied  the  scale  to  the 
study  of  colour  in  compounds,  arriving  at  a  law  of  colour 
for  binary  compounds  (Chem.  News,  xxxiv.,  p.  76,  and 
Phil.  Mag.,  Dec.,  1876).  In  discussing  the  cause  of  these 
phenomena,  I  initiated  the  idea  of  “  potentiality.”  The 
year  after  I  published  a  method  of  making,  and  the 
measurements  made,  of  the  molecular  aggregates  con¬ 
cerned  in  these  strudtural  absorption  phenomena  (Chem. 
News,  xxxvi.,  p.  159). 

In  1884  Carnelley,  using  the  metachromatic  scale  I  had 
devised,  and  surveying  the  subjed  from  the  more  compre¬ 
hensive  vantage  ground  of  the  periodic  law  of  the  ele¬ 
ments,  showed  that  there  are  indications  that  the  colour 
of  compounds  is  a  periodic  fundion  of  the  atomic  weight 
{Phil.  Mag.,  Aug.,  1884).  1°  the  early  part  of  1892  I 

communicated  to  the  Physical  Society  of  London  what 
I  take  to  be  the  law  of  colour  and  constitution  in  a  paper 
which  is  not  yet  published.  The  law  maybe  thus  briefly 
stated  : — In  a  series  of  molecules  with  a  constant  radical 
R,  and  a  weight-variable  radical  R',  the  colour  varies  in  a 
definite  order,  increase  of  weight  of  the  variable  radical 
R'  causing  change  of  colour  towards  the  black  end  of  the 
colour  scale  (see  below).  In  support  examples  were  given 
in  which  R'  was  an  eledro-negative  element  ;  elements 
belonging  to  a  natural  series  like  Mg,  Zn,  Cd,  and  Mg, 
combined  with  a  common  simple  or  compound  radical  ; 
water  in  crystalline  salts  ;  an  organic  radical  like  NHa, 
or  a  metal  in  an  isomorphous  group. 

The  following  argument  has  occurred  to  me,  which  may 
be  taken  as  a  further  contribution  to  this  interesting  sub¬ 
jed.  A  colour-changing  body  has  its  temperature 
gradually  raised  and  its  colour  altered  in  the  order  of  the 
metachromatic  scale  ;  during  this  change  its  specific 
gravity  is  decreasing,  and  we  may  assume  that  inversely 
its  molecular  volume  is  increasing.  Hence  we  may 
correlate  the  change  of  colour  from  white  through  the 
scale  to  black  with  increase  of  molecular  volume,  thus — 

White,  blue,  green,  yellow,  orange,  red,  brown,  black. 

» - + 

Increase  of  molecular  volume. 

A  similar  difference  of  molecular  volume  in  comparable 
compounds  exhibiting  conformity  with  the  laws  of  colour 
referred  to  in  the  first  paragraph,  is  apparent  in  the 
following  examples  which  I  have  calculated  : — 

Pairs  of  Binary  Compounds. 

Molecular  volume. 

HgO,  red  .  19-5 

Hg20,  black .  43-4 

Bi203,  yellow  .  56  7 

Bi205,  brown  .  84-1 

Sb203,  white  .  49-9 

Sb205,  yellow  .  49'1 


Crystallised  Salts 
CuS04,  white 
CuS04,5H20,  blue 


PtCl2,  green. . 
PtCl4,8H20,  yellow 


44’° 

113-0 

45‘3 

196-7 


A  Natural  or  Periodic  Scries  of  Compounds. 


MgO,  white . 

ZnO,  white  to  yellow. 
CdO,  red  to  brown 
HgO,  red  . 


ZnS,  white  . . 

CdS,  yellow  . . 

HgS,  white  to  black 


xi-8 
14-8 
15  6 

ig-5 

24-8 

3r9 

30-0 


the 


An  Isomorphous  Group  of  Oxides. 

A1203,  white. .  ' .  25-0 

Cr203,  green .  30-3 

Fe203,  yellowish  red  ..  30-3 

The  coloured  non-metallic  elements  also  exhibit 
same  relations  of  colour  to  atomic  volume,  thus — 

Atomic  volume. 

Sulphur,  yellow .  31-2 

Selenium,  red  .  37-2 

Chlorine,  green,  liquid  ..  53-3 

Bromine,  red,  liquid  ..  ..  53-9 

Iodine,  dark  red,  liquid  ..  56  3 

Carbon  in  its  different  forms  conforms  to  the  same  law. 

These  examples  from  compounds  and  elements  com¬ 
parable  among  themselves  therefore  demonstrate  a  new 
law,  viz.,  that  increase  of  absorption  of  light  in  the  order 
of  the  metachromatic  scale  is  accompanied  by  increase  of 
molecular  and  atomic  volume. 

At  the  present  stage  of  the  inquiry  it  is  difficult  to  say 
what  are  real  exceptions  to  this  law  on  account  of  the 
uncertainty  in  some  cases  as  to  what  may  be  the  mole¬ 
cular  weight  of  compounds  which  cannot  be  vapourised  ; 
thus  cupric  oxide  with  the  formula  CuO  would  be  an 
exception  when  compared  with  cuprous  oxide,  Cu20. 
the  formula  of  cupric  oxide,  however,  CuO  or  *CuO  ? 
we  take  it  as  Cu202,  e.g.,  it  conforms  to  the  law. 

Halifax,  Jan.  12,  1893. 
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ON  THE  ANALYSIS  OF  FERROSILICON  AND 
SILICEOUS  SPIEGEL. 

By  T.  V/.  HOGG. 

The  recent  publication  in  the  Chemical  News  of 
Zeigler’s  paper  on  the  examination  of  ferro-alloys  suggests 
that  there  are  in  use  many  unnecessarily  complicated 
analytical  processes. 

Amongst  the  alloys  dealt  with  are  ferrosilicon  and 
siliceous  spiegel  ;  and  as  these  are  of  most  common 
occurrence,  those  who  may  have  them  to  examine  often 
and  have  not  simple  methods  of  their  own  may  be  glad 
to  know  that  the  silicon  may  be  determined  with  great 
rapidity  and  accuracy.  It  has  been  stated  on  many  occa¬ 
sions,  and  it  is  a  general  impression,  that  high  percentage 
ferrosilicon  and  siliceous  spiegel  are  very  imperfedly 
attacked  by  nitrohydrochloric  acid,  and  that  these  alloys 
cannot  be  decomposed  in  this  way. 

This  misconception  has  arisen  from  two  causes  ;  in 
the  first  place,  if  the  alloy  is  not  in  a  fine  state  of  division 
the  particles  are  coated  with  a  layer  of  silica  which  pre¬ 
vents  all  further  adion  of  the  acid.  In  the  second  place, 
where  the  alloy  has  been  sufficiently  pounded,  after  the 
usual  treatment  with  the  acid,  the  mixture  is  always 
evaporated  to  dryness  and  gently  heated  in  order  to 
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render  insoluble  that  silica  which  may  have  passed  into 
solution.  After  then  dissolving  the  residue  in  hydrochloric 
acid,  filtering  and  washing,  and  igniting,  the  silica  thus 
obtained  is  always  contaminated  largely  with  oxide  of 
iron;  this  circumstance  has  naturally  produced  the  im¬ 
pression  that  the  alloy  is  only  partially  decomposed. 

This,  however,  is  not  the  case  ;  if  the  ferrosiljcon  or 
siliceous  spiegel  be  in  a  very  fine  state  of  division, 
vigorous  boiling  with  nitrohydrochloric  acid  will  perfectly 
decompose  it  in  fifteen  minutes.  The  silica  which  is 
formed  is  contaminated  only  with  graphite.  The  physical 
condition  of  this  silica,  however,  is  so  peculiar  that  if  it 
be  gently  heated  in  contact  with  an  iron  salt  in  the  dry 
state.it  takes  up  ferric  oxide  and  retains  it  with  such 
tenacity  that  no  ordinary  amount  of  boiling  with  hydro¬ 
chloric  acid  will  purify  it. 

This  peculiarity  of  course  at  once  suggests  that  it  is 
simply  necessary  to  filter  off  the  silica  before  evaporating, 
and  evaporate  the  filtrate  to  dryness  by  itself  in  order  to 
obtain  the  small  quantity  of  dissolved  silica. 

In  dealing  with  low  percentage  alloys,  the  quantity  of 
silica  which  passes  into  solution  is  much  greater  than  in 
the  higher  ones,  and  I  have  generally  found  the  quantity 
to  vary  from  o’i— o'3  per  cent  in  alloys  containing  from 
io — 15  per  cent  silicon.  For  works  purposes,  therefore, 
an  addition  of  0’2  per  cent  may  be  made  to  the  quantity 
found  by  filtering  off  at  once  and  the  evaporation  to  dry¬ 
ness  safely  omitted.  In  this  way  the  operator  may  have 
the  silica  ready  to  ignite  in  thirty  minutes  from  the  time 
of  weighing  out. 

In  conclusion,  I  would  specially  point  out  that  the 
rapidity  and  perfectness  of  the  decomposition  in  nitro¬ 
hydrochloric  acid  depends  entirely  upon  the  fineness  of 
the  particles,  and  to  secure  this,  after  the  usual  treatment 
in  the  steel  mortar  and  passing  through  the  sieve,  the 
small  quantity  necessary  for  the  determination  is  ground 
as  fine  as  possible  in  the  agate  mortar. 

The  method  above  described  has  been  in  use  in  the 
Newburn  Steel  Works’  laboratory  for  nearly  ten  years, 
and  it  is  rare  that  a  silica  is  obtained  which  is  not  per¬ 
fectly  white  after  ignition  over  the  blowpipe. 

I  need  hardly  allude  to  the  faCt  that  occasionally  titanic 
acid  may  be  present,  and  in  cases  where  great  accuracy 
is  required  this  may  be  separated  in  the  usual  way  by 
treatment  with  sulphuric  and  hydrofluoric  acids. 


ON  THE  CATALYTIC  ACTION  OF  ALUMINIUM 
CHLORIDE  ON  SILICIC  ETHERS.* 

By  H.  N.  STOKES. 

(Concluded  from  p.  17). 

Experimental  Details. 

Only  carefully  fraClioned  silicates  and  freshly  sublimed 
aluminium  chloride  were  used.  The  apparatus  and  method 
of  working  were  as  follows  : — 

A  thin-walled  glass  tube  of  about  2  c.m.  diameter  was 
drawn  out  into  the  shape  shown  in  the  figure.  The  con¬ 
striction  e  served  when  necessary  as  a  support  for  the 
small  weighed  test-tube  g,  in  which  the  ethyl  ether  col¬ 
lected.  Some  aluminium  chloride  was  placed  in  a  boat, 
inserted  into  ab,  and  carefully  sublimed  over  into  cd  in  a 
current  of  dry  hydrogen.  In  this  way  it  was  obtained  in 
a  finely  divided  state,  rendering  solution  more  rapid. 
I  he  hydrogen  was  then  replaced  by  air,  bc  drawn  out  and 
melted  off  at  b,  and  the  weight  of  the  sublimed  chloride 
determined  to  a  centigram,  cd  was  then  placed  in  ice, 
the  calculated  weight  of  silicate  or  chlorsilicate  intro¬ 
duced  through  f,  the  tube  g  inserted  when  necessary, 
and  the  apparatus  attached  to  an  inverted  condenser 
which  ended  in  a  U-tube  with  two  cocks,  placed  in  a 


freezing  mixture,  and  serving  to  condense  the  ethyl 
chloride  and  any  ethyl  ether  that  might  be  carried  over. 
By  gently  agitating  the  tube,  the  solution  of  the  chloride 
was  effected.  On  removing  from  the  ice,  the  reaction 
usually  began  of  itself,  and  often  had  to  be  moderated  by 
cooling.  After  the  evolution  of  ethyl  chloride  had 
slackened,  cd  was  gently  heated,  the  ethyl  ether  then 
distilling  and  collecting  in  g.  After  the  collection  of 
ether  had  ceased,  g  was  gently  warmed,  whereby 
practically  all  ethyl  chloride  was  driven  over,  the  ether 
condensing  and  running  back.  After  removing  G,  the 


point  b  was  broken  off  and  the  residue  heated  in  a 
current  of  hydrogen  until  no  further  effect  was  observed, 
any  aluminium  chloride  condensing  in  de,  or  sometimes 
in  part,  being  carried  over  into  the  condenser.  The 
hydrogen  was  then  displaced,  df  melted  off  at  D,  when 
necessary,  and  all  products  determined  by  weighing. 
Some  of  the  liquid  in  the  U-tube  was  brought  into  a 
graduated  tube  over  mercury,  and  any  ethyl  ether  deter¬ 
mined  by  absorption  with  a  drop  or  two  of  strong  sul¬ 
phuric  acid,  the  residue  being  ethyl  chloride. 

Ethyl  Trichlor silicate. 

Taken  SiCl3(OR)  7-66  grms.  (3  mol.  wts.)  and  A1C13 
i-gi  grms.  (1  mol.  wt.). 

On  removing  the  ice  from  cd,  the  evolution  of  ethyl 
chloride  began  almost  at  once,  and  the  liquid  grew  so 
warm  that  cooling  had  to  be  resorted  to  to  prevent  the 
contents  from  boiling  over.  Presently  a  large  quantity  of 
a  colourless,  apparently  crystalline  substance  separated, 
nearly  filling  the  liquid.  Its  nature  was  not  determined, 
but  it  was  found  to  fuse  on  gently  heating.  After  the 
evolution  of  ethyl  chloride  had  moderated,  its  formation 
was  promoted  by  a  gentle  heat.  The  liquid  then  became 
gradually  thick,  and  finally  almost  solid,  b  was  then 
broken  off,  and  the  residue  heated  in  a  stream  of  hydrogen 
until  no  further  sublimation  of  aluminium  chloride  was 
observed.  Absolutely  no  ethyl  ether  was  formed.  The 
residue  was  somewhat  discoloured,  solid,  transparent, 
and  frothy.  As  explained  above,  the  reaction  occurs  in 
accordance  with  the  equation — 

SiCl3(OR)  -f  *A1C13  =  SiOCl2-t-RCl-f  *AIC13, 

as  is  borne  out  by  the  following  data,  which  in  this  as  in 
all  following  experiments  are  given  in  percentage  of  the 
total  material  used. 

Found.  Calculated. 

Residue.  . .  46-3  5i’2 

Sublimate  (A1C13)  ..  2o'g  ig-g 

Distillate,  RC1  * .  22^5  28-8 

*0  v  9  <  . 

The  results  are  naturally  only  approximate,  but  quite 
as  near  as  could  be  expected.  The  viscosity  of  the  liquid 
towards  the  end  interferes  with  the  smoothness  of  the 


*  From  the  Ainyticcin  Chemical  Journal,  vol.  xiv.,  No.  6. 
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reaction,  and  it  is  impossible  to  condense  ihe  ethyl  j 
chloride  completely,  or  to  prevent  some  being  carried  off  j 
by  the  current  of  hydrogen.  If  the  readions  given  are 
corred,  the  residue  is  not  really  SiO.Cl2,  but  a  mixture 
of  oxychlorides  in  which  there  remains  a  small  amount 
of  ethyl,  which  will  not  go  off  at  a  temperature  below 
that  at  which  carbonisation  and  other  secondary  changes 
take  place,  and  which  are  still  greater  in  the  cases  below 
mentioned.  Troost  and  Hautefeuille  ( loc .  cit.)  have 
shown  that  the  result  of  heating  oxychlorides  is  an 
approximation  towards  Si02  and  SiCl4.  This  is  doubtless 
the  reason  why  in  this  case  the  weight  of  the  residue  is 
slightly  too  low,  and  that  of  the  sublimed  aluminium 
chloride  a  little  too  high.  The  former,  on  extrading  with 
alcohol,  left  a  little  silica  in  gelatinous  form,  while  the 
latter  was  found  to  contain  a  small  amount  of  volatile 
silicon  compounds.  In  fad,  the  residue,  on  heating  in  a 
test-tube  to  redness,  gave  off  a  considerable  amount  of 
volatile  oxychlorides,  but  no  aluminium  chloride. 

In  experiment  2  the  proportions  taken  were  the  same 
and  the  observations  essentially  similar. 


Found. 

Calculated. 

Residue  . . 

5r4 

A1C13  (sublimed) 

..  21'2 

igS 

RC1 . 

28'8 

The  residue  consisted  mostly  of  oxychlorides  soluble 
in  alcohol,  and  considerable  silica  insoluble  in  alcohol. 
A  portion  of  the  same  residue  gave — 

Found.  Calc,  for  SiO.Cl2. 

Si  . 27'oS  2435 

The  excess  of  silicon  is  due,  as  before,  to  a  partial 
volatilisation  of  oxychlorides  with  a  low  percentage  of 
silicon.  This  residue  also  contained  a  very  small  amount 
of  aluminium,  which  was  completely  extraded  by  alcohol, 
and  therefore  present  as  chloride,  not  as  silicate  or  oxide. 
No  ethyl  ether  was  formed. 

In  experiment  3,  the  residual  aluminium  was  deter¬ 
mined  in  the  residue  after  heating  to  dull  redness  in 
hydrogen.  The  amount  found,  calculated  as  chloride, 
was  only  3‘5  per  cent  of  the  total  chloride  used.  A  small 
amount  was  to  be  expeded,  as  it  is  pradically  impossible 
to  expel  it  completely  from  the  solid  frothy  residue.  The 
conclusion  that  the  chloride  remains  unchanged  at  the 
end  of  the  readion  may  therefore  be  accepted  without 
hesitation. 

Ethyl  Dichlor silicate. 

This  calls  for  the  readion — 

SiCl2(OR)2T  a^A1C13  =  Si02+2RC1+A'A1C13. 

Two  experiments  were  made,  one  with  Si :  A1  =  50 :  1,  the 
second  with  Si :  A1  =  3  : 1.  In  both  cases  the  decomposition 
was  readily  brought  about ;  in  the  first  almost  as  easily 
as  in  the  second,  but  only  in  the  second  could  any  alu¬ 
minium  chloride  be  recovered,  and  then  not  the  whole 
amount  used.  A  small  amount  of  ethyl  ether  was  also 
formed  in  each  case.  As  there  were  reasons  for  susped- 
ing  the  sample  to  contain  monochlorsilicate  (which  would 
explain  the  discrepancy),  and  as  no  more  was  available, 
the  quantitative  data  are  omitted. 


Ethyl  Monochlorsilicate. 

Four  experiments  were  made,  in  which  the  following 
proportions  were  observed  : — 


Si :  Al=- 


3:3 
3  :  2 
3  :  1 
[150:  1 


(1) . 

(2) . 

(3) . 

(4) . 


For  case  (1)  the  following  equations  hold,  according  as 
the  chlorine  of  the  aluminium  chloride  is  completely  given 

off  as  ethyl  chloride,  or  as  it  remains  in  part  as  q>A1C1. 

(а)  3SiCl(0R)3  +  3AlCl3  =  Si3Al209  +  gRCl  +  AlCl3. 

(б)  3SiCl(0R)3+3AlCl3  =  3(Si03AlCl)  +  gRCl. 


Taken,  6  21  grms.  SiCl(OR)3  and  4‘ig  grms.  A1C13,  or 
equal  mol.  wts. 

The  course  of  the  readion  was  essentially  the  same  as 
with  the  trichlorsilicate,  except  that  no  solid  was  deposited. 
The  liquid  became  gradually  thicker,  with  evolution  of 
ethyl  chloride,  and  then  quite  suddenly  stiff  at  about  750. 
On  heating  in  a  current  of  hydrogen,  a  considerable 
volume  of  uncondensible  hydrocarbon  gas  was  given  off, 
whereby  some  aluminium  chloride  was  carried  into  the 
condenser  and  receiver.  This  was  colleded  and  deter¬ 
mined.  The  amount  of  aluminium  fixed  in  the  residue 
was  also  determined.  Noether  colleded,  and  none  could 
be  found  by  absorption  over  sulphuric  acid. 


Found. 

Calculated 
for  (a). 

Calculated 
for  (6). 

Residue 

37'5 

28-4 

45'9 

A1  in  residue  . . 

7  3 

5 '4 

8-i 

A1C13  (sublimed) 

3’5 

I3-5 

— 

R20  . .  . .  . . 

— 

The  readion  occurs,  therefore,  in  a  form  combining  (a) 
and  (b),  the  residue  probably  consisting  in  part  of 
aluminium  silicates,  in  part  of  chloraluminium  silicates. 

For  case  (2),  where  Si:Al  =  3:2,  there  are  also  two 
ultimate  equations  possible — 

(a)  3SiCI(0R)3  +  2AlCl3  =  Si309Al2+gRCl. 

(■ b )  3SiCl(0R)3  +  2AlCl3  =  Si308Al2Cl2  +  7RCl  +  R20. 

Taken,  SiCl(OR)3,  12^3  grms.  ;  A1CI3,  5-80  grms.  ;  or 
exadly  3  :  2  mol.  wts.  The  readion  was  essentially 
similar  to  that  in  the  last  experiment,  and  took  place 
quite  as  readily  as  when  more  chloride  was  used.  The 
same  gradual  thickening  and  sudden  stiffening  of  the 
liquid  were  noticed.  On  finally  heating  to  dull  redness 
in  hydrogen,  gas  was  evolved,  and  a  somewhat  carbona¬ 
ceous  black  vitreous  residue  was  left,  but  no  aluminium 
chloride  sublimed.  A  small  amount  of  ethyl  ether  was 
formed,  which  was  determined  by  absorption. 


Found. 

Calculated 
for  (a). 

Calculated 
for  (b). 

Residue  . . 

36-0 

327 

39'1 

A1  in  residue  . . 

6'i 

62 

6'2 

A1C!3  (sublimed) 

- - 

— 

— 

R20 . 

2-5 

— 

8-6 

RC1 . 

33-5 

^7'3 

52’3 

Here,  too,  the  readion  is  intermediate  between  {a)  and 
(b),  some  R20  is  formed,  but  all  aluminium  remains  in 
the  residue.  ' 

Case  (3),  where  Si :  Al  =  3  :  1,  also  admits  of  two  equa¬ 
tions — 

(«)  6SiCl(OR)3  +  2A1C13  =  Si6Al20I5  +  12RCI +  3R20. 

(b)  6SiCl(OR)3  +  2AlCl3  =  Si6Al20I4Cl2+ioRCl  +  4R20. 

Taken,  SiCl(OR)3,  1472  grms.  ;  A1CI3,  3-30  grms.,  or 
3  :  x  mol.  wt.  The  same  thickening  and  sudden  stiffening 
at  75°  were  observed.  'Ihe  readion  began  at  the  same 
low  temperature,  and  was  nearly  as  rapid  as  with  more 
chloride.  Ethyl  ether  colleded  in  the  tube  g  in  abund¬ 
ance,  and  was  identified  by  its  boiling  at  303 — 350.  The 
solid  residue  was  nearly  colourless,  and  only  on  high 
heating  did  discolouration  ensue.  No  chloride  sublimed. 
The  ether  was  determined  by  weighing  that  colleded,  and 
absorbing  the  small  amount  found  in  the  distillate  as 
before. 

Calculated  Calculated 
Found.  for  (a).  for  (b). 

Residue  ..  ..  43’i  317  38-4 

A1C13  (sublimed)  —  —  — 

R20  .  20*0  152  22‘0 

Although  the  residue  was  somewhat  too  large,  the  amount 
of  ether  showed  that  the  readion  was  mainly  in  the  sense 
of  ( b ). 

Case  (4).  In  this  experiment  1  mol.  wt.  aluminium 
chloiide  was  made  to  ad  on  150  mol.  wts.  monochlor¬ 
silicate,  or  almost  a  mere  trace  of  the  former  (taken,  13-38 


3° 
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grms.  silicate  to  o-o6  grm.  chloride).  The  fadts  noted 
were  the  same  as  in  the  other  experiments,  including  the 
sudden  solidifying  of  the  residue.  The  only  difference 
was  that  the  rea&ion  took  place  rather  more  slowly, 
owing  to  the  small  amount  of  chloride  present,  and  that 
the  residue  left  at  red  heat  was  of  purplish  colour,  show¬ 
ing  very  little  carbonisation.  The  ease  with  which  the 
decomposition  took  place  indicated  that  a  much  smaller 
amount  of  aluminium  chloride  would  have  been  sufficient. 
The  ethyl  ether  showed  the  corredt  boiling-point. 

The  equation  for  a  trace  of  aluminium  chloride  is 
Dradticallv — 

SiCl(0R)3  =  Si02  +  RCl  +  R20. 


The  adtual  results  were  : — 

Found. 

Residue . 30'8 

R20  ..  . ,  ..  ..  32  7 

RC1 .  n'2 


Calculated  for 
Si :  Al  =  i5o:  1. 

30-3 

36-8 

33'° 


The  amount  of  ether  was  89  per  cent  of  the  theoretical. 


Tetraethyl  Silicate. 

Four  experiments  may  be  mentioned,  into  which  the 
following  proportions  entered  : — 


3:4 

(i). 

3  =  1 

(2). 

3  =  °'9 

(3). 

150  :  1 

(4)- 

The  hypothetical  equations  for  (1)  and  (2)  are  given 
under  the  general  considerations  on  the  decomposition  of 
the  tetraethyl  silicate  (a,  h,  and  c). 

For  experiment  (1)  were  taken  5'95  grms.  Si(OR)4,  5'cg 
grms.  AICI3,  or  3  :  4  mol.  wts.  It  was  not  possible  to 
cause  the  chloride  to  dissolve  completely  in  this  amount 
of  ether,  and  the  result  was  a  mixture  of  varying  com¬ 
position,  from  which  no  definite  result  could  be  expedted. 
The  general  course  of  the  readtion  was  the  same  as  in 
other  cases.  Some  ethyl  ether  was  formed,  but  a  little 
aluminium  chloride  also  sublimed,  indicating  an  excess 
in  one  part  of  the  mass  and  a  deficiency  in  another. 

In  experiment  (2)  with  Si  :  Al  =  3  : 1  the  mixture  evolved 
ether  and  ethyl  chloride,  and  finally  became  solid,  and  on 
further  heating  gave  off  gases,  but  no  aluminium  chloride. 
Only  about  one-half  the  theoretical  amount  of  ether  was 
obtained,  the  remainder  appearing  as  hydrocarbon  gas 
and  empyreumatic  substances. 

In  experiment  (3)  with  Si:Al  =  3:o'9  it  was  noticed 
that  some  unchanged  silicate  distilled  at  the  end  of  the 
operation.  It  appears,  therefore,  that  the  least  amount 
of  aluminium  chloride  required  to  effedt  total  decomposi¬ 
tion  is  1  mol.  wt.  to  3  mol.  wts.  of  the  silicate.  This  is 
strikingly  seen  in  the  next  experiment  (4),  which  at  the 
same  time  shows  the  radical  difference  in  their  behaviour 
towards  aluminium  chloride  of  the  silicates  and  chlor- 
silicates. 

Taken,  i6-37  grms-  Si(OR)4,  0^07  A1C13,  or  150  :  1  mol. 
wts.  Even  on  boiling  strongly  for  an  hour  at  about  165°, 
no  marked  leadlion  was  noticed.  The  liquid  remained  clear 
and  limpid,  and  not  over  01  grm.  ethyl  ether  colledted. 
At  the  end  of  an  hour  the  silicic  ether  was  distilled  off 
unchanged,  leaving  but  a  trace  of  solid  residue.  It  was 
therefoie  clear  that  only  a  trace  had  been  decomposed, 
corresponding  to  the  trace  of  chloride  used. 

The  decomposition  of  monochlorsilicates  by  a  trace 
of  aluminium  chloride  might  perhaps  be  utilised  to  obtain 
other  ethers  than  ethyl  ether.  It  is  known  that  the  con¬ 
tinuous  process  for  obtaining  ethyl  ether  from  alcohol  by 
means  of  sulphuric  acid  dees  not  apply  to  the  alcohols 
above  propyl  alcohol  (Norton  and  Prescott,  Amer.  Client. 
Journal,  vi .,  241).  Isobutyl  alcohol,  for  instance,  does 
not  give  a  tiace  of  isobutyl  ether.  The  silicates  of  the 
monatomic  aliphatic  alcohols,  as  far  as  has  been  investi¬ 
gated,  are  easily  prepared,  and  of  all  the  chlorsilicates 


the  monochlorsilicates  are  the  most  easily  made.  By 
adding  to  1  mol.  wt.  silicon  tetrachloride  3  mol.  wts.  of 
the  alcohol,  boiling  the  produdt  or  heating  to  170°  under 
pressure,  and  finally  distilling  with  a  trace  of  aluminium 
chloride,  a  produdt  should  be  obtained  consisting  of  a 
mixture  of  ether  and  chloride  which  could  be  easily  sepa¬ 
rated.  From  ethyl  monochlorsilicate  89  per  cent  of  the 
theoretical  yield  of  ethyl  ether  was  thus  obtained. 

On  the  Isolation  of  the  Intermediate  Products. 

Aluminium  chloride  is  insoluble  in  carbon  bisulphide 
if,  however,  a  mixture  of  about  1  vol.  tetraethyl  silicate 
and  4  vols.  carbon  bisulphide  be  boiled  with  some  alumi¬ 
nium  chloride,  the  latter  liquefies  and  partly  dissolve*, 
while  there  is  an  evolution  of  permanent  gas,  presumably 
ethyl  chloride.  On  decanting  the  warm  liquid  a  con¬ 
siderable  amount  of  oil  separates.  This  oil  is  not  volatile, 
and  on  heating  gives  a  solid  residue  resembling  that 
obtained  by  the  diredt  adtion  of  the  chloride  on  the  silicic 
ether.  The  carbon  bisulphide  solution,  if  concentrated 
out  of  contadt  with  moisture,  deposits  on  cooling  a  mass 
of  well  formed  redtangular  crystals,  or  on  evaporation 
in  vacuo  over  paraffin  shavings  leaves  a  perfectly  dry 
crystalline  mass.  A  portion  of  such  a  bisulphide  solution 
was  decomposed  by  ammonia,  and  the  ratio  of  Si :  A1 :  Cl 
determined.  It  was  found  to  be  x  :  2-i  :  3  g,  or  very  nearly 
1  :  2  : 4,  a  result  which  may,  of  course,  have  been  acci¬ 
dental.  The  oil  which  separates  is  soluble  in  a  fresh 
portion  of  hot  carbon  bisulphide,  but  it  appears  readily 
to  change,  for  a  greater  amount  is  required  than  that  from 
which  it  separated,  and  by  boiling  out  with  small  quan¬ 
tities  of  bisulphide,  a  residue  is  left  which  is  finally  almost 
solid.  These  fadts  seem  to  indicate  the  possibility  of 
isolating  some  of  the  intermediate  produdts,  but  this  has 
not  yet  been  attempted. 

In  conclusion,  I  wish  to  express  my  thanks  to  the 
Diredtor  of  the  Geological  Survey,  and  to  Prof.  F.  W. 
Clarke,  for  the  means  and  opportunity'  of  carrying  out 
these  experiments. 


THE  VOLUMETRIC  ESTIMATION  OF  ZINC. 

By  BERTRAND  C.  HINMAN,  Ph  B.,  A.M. 

The  Colorado  Scientific  Society  outlined  a  plan,  some 
time  ago,  of  endeavouring  to  establish  a  uniformity  in 
the  technical  methods  of  analysis  in  the  West.  For  its 
first  effort,  a  committee  of  several  chemists  was  appointed 
to  investigate  the  methods  for  the  determination  of  zinc 
in  ores,  and  their  report  was  presented  in  June,  1892. 

The  ores  submitted  were  from  widely  separated  locali¬ 
ties  in  Colorado ;  they  were  mixtures  of  galenite,  pyrite, 
and  sphalerite,  accompanied  by  greater  or  less  percentages 
of  manganese  in  the  form  of  rhodochrosite,  associated 
with  a  quartzose  gangue. 

To  obtain  a  standard  of  comparison,  the  samples  of  ore 
submitted  by  the  committee  were  analysed  by  Mr.  L.  G. 
Eakins,  of  the  U.S.  Geological  Survey.  The  method 
followed  by  him  was  the  conventional  one — in  short,  as 
follows : — 

The  ore  was  extracted  with  aqua  regia,  and  the  solution 
precipitated  with  sulphuretted  hydrogen.  In  the  filtrate 
from  this  precipitation,  the  iron  was  separated  by  precipi¬ 
tating  twice  as  basic  acetate,  and  once  with  ammonia. 
In  these  filtrates,  combined  and  acidulated  with  acetic 
acid,  the  zinc  was  precipitated  as  sulphide,  dissolved, 
precipitated  as  carbonate,  and  weighed  as  oxide. 

Several  chemists  of  metallurgical  works  in  Colorado 
made  analyses  of  the  samples,  and  their  methods  and 
results  are  given  in  the  report.  They  were,  however, 
essentially  like,  or  modifications  of,  the  method  of 
Messrs.  Von  Schulz  and  Low,  which  received  the 
approval  of  the  committee.  (See  ante,  p.  6). 
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The  ores  upon  which  these  experiments  were  made 
were  all  from  one  sedtion  of  country,  and,  in  general,  were 
ores  adapted  to  lead  smelting.  It  seemed  advisable, 
therefore,  to  try  the  method  upon  ores  from  other  places 
containing  associated  minerals  different  from  the  above. 
The  Franklinite  and  calamine  ores  are  among  the  most 
important  sources  of  zinc,  and  are  very  frequently  dealt 
with  in  the  metallurgy  of  that  metal.  Upon  such  ores 
most  of  the  experiments  were  made. 

The  solutions  were  prepared  as  direded,  with  the  ex¬ 
ception  that,  for  standardising,  metallic  zinc  was  used 
instead  of  the  oxide.  The  standardising  of  the  ferrocyanide 
solution  presented  no  difficulty.  If  the  solution  is  hot,  the 
end-readion  shows  promptly,  but  the  amount  of  hydro¬ 
chloric  acid  present  must  be  regulated  with  some  care, 
as  an  excess  over  that  used  at  the  time  of  standardising 
will  delay  the  end-readion  in  titration  to  a  sensible 
degree.  The  pradice  adopted  in  making  these  experi¬ 
ments  was  to  add  a  drop  or  two  of  methyl  orange  (though 
other  indicators  will  answer  equally  well),  bring  the  solu¬ 
tion  to  the  neutral  point,  and  then  add  a  known  excess  of 
hydrochloric  acid.  The  colour  produced  by  the  indicator 
in  no  wise  interferes  with  the  end-readion  during  titra¬ 
tion.  By  observing  this  simple  precaution,  the  solutions 
may  always  be  of  the  same  degree  of  acidity,  insuring 
perfed  uniformity  in  the  appearance  of  the  end-readion. 

At  times,  in  dissolving  the  ore,  all  the  potassium 
chlorate  will  not  be  decomposed,  so  that,  when  the  solu¬ 
tion  is  made  acid  with  hydrochloric  acid,  just  prior  to 
titration,  euchlorine  will  be  set  free.  When  using  an  in¬ 
dicator  to  determine  the  neutral  point,  its  presence  is 
manifested  by  its  bleaching  adion  upon  the  colour.  It  is 
well,  then,  to  add  a  few  drops  of  a  solution  of  an  alkaline 
sulphite. 

To  test  the  process,  a  calamine  ore  containing  66-8o 
per  cent  of  zinc  was  carefully  treated  by  the  above- 
described  method.  There  was  obtained  65-14  per  cent  of 
zinc.  The  ore  contained  but  little  manganese,  and  the 
precipitate  produced  by  the  addition  of  the  excess  of  am¬ 
monia  consisted  almost  entirely  of  ferric  hydrate.  The 
residue  and  the  precipitate  was  treated  again  with  the 
chlorate  mixture,  the  solution  obtained  evaporated  to 
dryness,  an  excess  of  ammonia  again  added,  and  in  the 
filtrate  from  this  precipitation  was  found  1-62  per  cent  of 
zinc,  making  a  total  of  66-76  per  cent.  The  experiment 
was  repeated  twice  more  in  the  same  manner  as  at  first. 
The  three  results  were  as  follows  : — 


First 

Extraction. 

Second 

Extraction. 

Total. 

Per  cent  of  zinc  . . 

..  65-14 

1-62 

66-76 

•  9  >9  •* 

••  65-37 

I-4I 

66-78 

f»  99  •  • 

••  65-35 

I-4I 

66-76 

The  precipitated  ferric  hydrate  held  each  time  about 
li  per  cent  of  zinc.  This  is  a  well-known  phenomenon, 
but  no  mention  of  it  seems  to  have  been  made  by  Messrs. 
Von  Schulz  and  Low  in  their  description.  This  is  un¬ 
doubtedly  because  the  ores  worked  by  them  contained  so 
little  iron  that  no  appreciable  difference  was  made  by  its 
presence. 

In  a  fourth  experiment  on  this  ore  an  attempt  was 
made  to  avoid  the  re-precipitation  of  the  ferric  hydrate  by 
evaporating  the  solution  of  the  ore  in  the  acid  to  dryness, 
and  taking  up  with  water  instead  of  ammonia.  Ferric 
nitrate  seems  to  lose  its  nitric  acid  more  readily  than 
zinc  nitrate,  and  by  proceeding  in  this  manner  a  filtered 
solution  may  be  obtained  containing  only  a  small  amount 
of  iron.  There  was,  however,  enough  present,  so  that 
it  was  necessary  to  remove  it  with  an  excess  of  ammonia. 
There  was  found  as  a  iesult  66-45  Per  cent  °f  zinc. 

In  order  to  determine  the  effedt  which  the  presence  of 
manganese  might  have,  a  grm.  of  this  ore  was  mixed 
with  0*200  grm.  of  pyrolusite,  and  treated  precisely  as  at 
first.  There  was  found  66-76  per  cent- of  zinc,  the  man¬ 
ganese  not  changing  the  result.  Thinking,  perhaps,  that 
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the  manganese  dioxide  would  not  be  sufficiently  decom¬ 
posed  in  the  strongly  oxidising  solution  used  in  decom¬ 
posing  the  ore,  another  experiment  was  made  upon  the 
same  ore  with  the  same  amount  of  pyrolusite  present, 
but  the  mixture  was  first  treated  with  hydrochloric  acid 
to  carry  the  dioxide  of  manganese  into  solution  ;  nitric 
acid  was  added  to  expel  the  hydrochloric  acid,  and  then 
the  mixture  was  treated  with  the  chlorate  solution,  and 
the  analysis  finished  in  the  same  manner  as  the  previous 
ones.  There  was  found  66'8o8  per  cent  of  zinc. 

It  may  be  safely  concluded,  then,  that  the  presence  of 
manganese  does  not  interfere,  and  that  it  can  be  com¬ 
pletely  separated  from  zinc  by  oxidation  to  manganese 
dioxide  in  nitric  acid  solution. 

A  Franklinite  ore  containing  20'86  per  cent  of  zinc  and 
considerable  manganese  was  next  tried.  The  first  treat¬ 
ment  of  this  ore  gave  as  its  result  only  15-60  per  cent. 
The  residue  re-treated  with  acid  as  before  yielded  I'oi 
per  cent,  and  the  residue  from  this  again  treated  gave  up 
0-50  per  cent,  making  a  total  of  17-11  per  cent  of  zinc,  or 
nearly  4  per  cent  low.  The  experiment  was  repeated 
upon  another  portion  of  the  same  sample.  There  was 
found  only  about  15  per  cent  of  zinc.  The  residue  was 
re-treated  as  before,  and  a  little  over  1  per  cent  was 
found.  The  residue  from  this  treatment  was  dissolved  in 
hydrochloric  acid,  the  iron  separated  as  basic  acetate,  the 
filtrate  !made  acid  with  acetic  acid,  sulphuretted  hydro¬ 
gen  gas  passed  into  it,  and  an  abundant  precipitate  of 
zinc  sulphide  was  obtained. 

Evidently  the  solvent  adtion  of  the  nitric  acid  con¬ 
taining  the  potassium  chlorate  was  not  sufficient  to  com¬ 
pletely  decompose  the  ore,  so  in  the  next  experiment  the 
following  treatment  was  adopted  : — 

The  ore  was  first  digested  with  aqua  regia;  nitric  acid 
was  then  added,  and  the  mixture  evaporated  until  all  the 
hydrochloric  acid  had  been  expelled,  the  whole  evaporated 
nearly  to  dryness,  the  regular  amount  of  the  nitric  acid 
solution  of  the  potassium  chlorate  was  added,  and  the 
analysis  finished  as  usual.  As  a  result  of  this  procedure, 
there  was  obtained  20-81  per  cent  of  zinc. 

A  Franklinite,  containing  23-53  Per  cent  of  zinc, 
analysed  in  duplicate  in  this  manner,  gave  results  respec¬ 
tively  23-54  Per  cent  a°d  23-34  Per  cent  zinc.  Still 
another  sample  of  the  same  kind  of  ore  having  31-42  per 
cent  was  found  by  the  same  treatment  to  contain  31-613 
per  cent. 

Some  of  the  ores  tried,  although  very  finely  pulverised 
in  an  agate  mortar,  were  yet  not  entirely  soluble  in  aqua 
regia,  and  it  was  necessary  to  fuse  the  residue  in  order  to 
effedt  complete  solution. 

Copper  was  found  to  be  easily  separated  in  the  manner 
described  by  the  originators  of  the  method,  and  the  lead 
introduced,  and  that  which  might  otherwise  be  present, 
was  found  to  have  no  injurious  effedt.  In  fadt,  at  the  end 
of  a  titration  with  the  brown  tint  just  faintly  showing 
with  the  uranium  acetate,  a  large  excess  of  lead  acetate 
was  added  without  changing  at  all  the  end  readtion. 

The  method  of  von  Schulz  and  Low,  as  given  by  them, 
will  answer  for  ores  easily  decomposed  and  containing 
little  or  no  iron,  but  to  adopt  the  method  to  all  ores  of 
zinc  or  compounds  containing  it,  cadmium  alone  excepted 
(which,  if  present,  must  be  removed  with  sulphuretted 
hydrogen)  certain  modifications  are  necessary.  Guided 
by  the  preceding  experiments,  the  following  pradtice 
would  seen  most  advisable. 

Pure  metallic  zinc  is  more  easily  obtainable  for 
standardisation  than  the  pure  oxide.  In  standardising 
and  in  adtual  analysis,  that  the  right  degree  of  acidity  be 
uniformly  maintained,  the  use  of  a  colour-indicator  in  the 
solution  is  advised.  It  seems  to  be  easier  and  simpler  to 
work  to  the  neutral  point  this  way  than  to  do  it  by  means 
of  test-papers,  and  the  slight  tint  of  colour  necessary  to 
show  the  change  to  the  eye  does  not  impair  the  end  reac¬ 
tion  with  the  ferrocyanide. 

The  ore,  if  at  all  refradtory,  should  be  very  finely  pul¬ 
verised.  A  few  moments  spent  in  grinding  will  be  more 
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than  compensated  in  the  ease  with  which  solution  may 
be  obtained. 

Treat  the  finely  divided  ore  with  aqua  regia  until  there 
is  obtained  complete  decomposition,  or  until  no  further 
adtion  is  perceptible.  If  the  ore  has  not  been  thoroughly 
decomposed,  evaporate  to  dryness,  dehydrate  the  silicic 
acid,  take  up  with  dilute  hydrochloric  acid,  filter  off  the 
insoluble  matter,  and  fuse  it  with  carbonate  and  nitrate 
of  soda  in  a  platinum  crucible.  Dissolve  the  fusion  in 
hydrochloric  acid,  and  add  the  solution  to  the  major  por¬ 
tion.  The  dehydration  of  the  silicic  acid  will  consume 
some  time,  but  if  the  ore  is  highly  siliceous,  the  gain  of 
time  in  filtering  the  sandy  precipitate  of  silica  as  con¬ 
trasted  with  filtering  the  gelatinous  silicic  acid  will  be 
more  than  repaid.  All  the  zinc  in  the  ore  will  now  be  in 
solution  as  chloride.  Add  nitric  acid  and  boil  until  all 
the  hydrochloric  acid  has  been  expelled  ;  evaporate  nearly 
to  dryness,  add  the  usual  quantity  of  nitric  acid  saturated 
with  potassium  chlorate,  and  evaporate  to  dryness.  Add 
the  ammonium  chloride  and  ammonia,  dilute  with  water, 
heat  to  boiling,  and  filter,  washing  with  a  weak  solution 
of  ammonium  chloride  made  alkaline  with  ammonia. 
Transfer  the  precipitate  from  the  paper,  by  means  of  a 
spatula  and  wash  bottle,  to  the  vessel  in  which  the  ore 
was  originally  decomposed,  evaporate  off  the  water,  and 
treat  again  with  the  chlorate  mixture  in  the  same  manner 
as  before,  adding  the  solution  obtained  by  treatment  with 
ammonia  to  the  original  one.  Acidify  to  the  light  degree 
with  hydrochloric  acid,  heat  nearly  to  boiling,  and  titrate 
with  the  standard  ferrocyanide  as  described. 

The  details  of  the  method  as  here  worked  out  are  more 
numerous  than  those  given  in  the  original  article  of  von 
Schultz  and  Low,  but  it  is  apparent  that  to  secure 
accuracy  of  results  under  varied  conditions,  they  are 
necessary.  It  is  still  very  much  shorter  than  the  con¬ 
ventional  one,  and  carefully  worked  ought  to  give  results 
nearly,  if  not  quite,  as  accurate,  and  certainly  the  diffi¬ 
culties  in  manipulation  are  not  so  great. 

In  conclusion  I  desire  to  thank  Professor  Elwyn  Waller 
far  his  valuable  suggestions  in  the  preparation  of  this 
paper. — School  of  Mines  Quarterly,  xiv.,  No.  i.j 


SOME  REMARKS  ON  THE  EXAMINATION 
OF  THE  RARE  GADOLINITE  EARTHS,  AND 
IN  PARTICULAR  ON  DETERMINING 
THE  EQUIVALENTS  OF  THESE 
EARTHS  BY  CONVERTING  THE  OXIDE 
INTO  TIIE  SULPHATE. 

By  GERHARD  KRUSS. 

Last  year  I  made  known  contributions  to  the  chemistry 
of  erbium  and  didymium  ( Liebig's  Annalcn,  265,  1),  in 
which  there  are  described  some  new  methods  for  working 
up  the  earths  of  gadolin  te.  This  investigation  has  been 
continued,  especially  as  regards  the  earths  of  erbia,  and 
before  reporting  in  the  following  pages  of  this  journal 
(Zeit.  der  Anorganisclten  Chemie )  on  the  nature  of  erbium, 
holmium,  and  terbium,  I  wish  to  communicate  some 
general  observations  on  the  elaboration  of  the  rare  earths 
in  question  ;  as  also  new  methods  for  their  separation. 

L.  F.  Nilson  and  the  author  ( Berichte  Deutscli ,  Clian. 
Gesell.,  xx.,  2134)  examined,  six  years  ago,  the  region  of 
the  rare  earths  yielding  absorption  spedtra  by  means  of 
the  qualitative  spedtrum  analysis  of  a  large  number  of 
earthy  materials.  Experiments  in  the  same  diredtion 
were  made  soon  after  by  P.  Kiesewetter  and  G.  Kiiiss. 
From  these  observations  it  appeared  that,  e.g.,  erbia  and 
holmia  are  of  a  more  complex  charadter  than  it  has  been 
hitherto  supposed. 

Subsequently  I  pursued  the  examination  of  those 
earths,  no  longer  exclusively  by  qualitative  spedtrum 
analysis,  as  hereby,  at  most,  the  behaviour  of  the 
earths  could  be  ascertained  in  a  certain  relation 
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to  light.  I  did  not  carry  out  a  plan  which  I  had 
drawn  out  some  years  ago  to  institute  a  quantitative 
spedlroscopic  analysis  of  the  solutions  of  the  earthy  salts. 
In  this  way  merely  some  insight  into  the  composition  of 
mixed  solutions  of  the  earths  could  be  expedted  without 
yielding  better  means  for  separating  the  mixtures.  I  wish 
to  point  out  that  the  proof  whether  a  rare  earth  is  really 
homogeneous  or  not  cannot  in  all  cases  be  obtained 
spedtroscopically  as  easily  as  it  is  sometimes  assumed. 

In  all  investigations — qualitative  or  quantitative — of 
the  absorption  spedtra  of  the  earthy  salts,  the  colourless 
constituents,  of  course,  escape  diredt  observation.  On  the 
other  hand,  it  must  be  considered  that  in  examining 
the  emission  spedtrum  of  a  mixed  earthy  chloride,  the 
lines  of  all  the  single  constituents  are  not  always  visible. 
Mixtures  containing  even  several  per  cents  of  ytterbia 
yielded  in  many  cases  no  ytterbia  lines  in  the  very  same 
experimental  conditions  in  which  pure  compounds  of 
ytterbium  gave  a  visible  spark  spedtrum.  This  fadt  has 
been  previously  observed  by  Nilson,  Thalen,  and  others.* 

Nevertheless,  both  absorption  and  emission  spedtroscopy 
are  certainly  frequently  important  auxiliaries  in  examining 
rare  earths;  but  these  methods  if  used  alone  do  not  sut- 
fice  for  the  certain  recognition — even  qualitatively — of  all 
the  constituents  of  an  earthy  mixture.  Here,  as  well  as 
in  deciding  on  the  homogeneity  of  a  fixed  earth,  we  can 
never  dispense  with  the  methods  for  determining  the 
equivalent.  They  are  in  the  study  of  the  earths  a  meaqs 
equal  in  importance  to  spedtrum  analysis  ;  without  them 
there  is  at  present  no  control  of  the  value  of  one  or  other 
of  the  qualitative  methods  for  the  separation  of  the 
earths.  The  experiments  which  the  author  described  a 
year  ago,  in  Liebig's  Annalen,  265,  1),  have  been  conduc¬ 
ted  from  this  point  of  view. 

Recently  there  has  appeared  ( Ber .  Deutsch,  Client.  Ges., 
xxv.,  390,  569)  an  extensive  investigation  of  P.  Schott¬ 
lander  in  which  the  spedlroscopic  method  has  been  exclu¬ 
sively  employed.  The  author’s  procedure  of  checking 
the  results  of  qualitative  spedtral  analysis  by  spedlro- 
photometric  measurements  is,  without  doubt,  of  great 
theoretical  interest,  but  the  chemistry  of  the  didymium 
oxides  investigated  does  not  seem  especially  advanced 
hereby  to  that  extent  that  we  have  now  with  one  or  the 
other  oxide  of  the  didymium  earths  presented  to  us  in  a 
really  pure  state.  Tneoretically,  Schottlander,  by  his 
spectrophotometric  measurements,  arrives  at  the  conclu¬ 
sion  that  the  rare  earths  producing  absorption  spedtra 
have  not  in  general  so  complicated  a  composition  as 
Kriiss  and  Nilson  have  previously  inferred  from  the 
qualitative  examination  of  those  spedtra.  This  seems  to 
hold  good,  though  in  a  quite  different  sense,  from  what 
P.  Schottlander  and  the  author"  also  conjedtured  years 
ago.  In  the  meantime,  an  examination  of  the  nature  of 
eibia  and  the  kindred  oxides  lias  "been  carried  on  for 
several  years,  and  I  shall  therefore  return  to  that  point 
by  the  present  opportunity.  I  must  here  remark  that 
after  reading  Schottlander’s  last  treatise  I  regretted  that 
he  undertook  the  laborious  quantitative  spedlroscopic  ex¬ 
amination  of  twenty-four  didymia  spedtra,  when  he  could 
ascertain  from  several  preliminary  experiments  made  with 
solutions  of  chrome-alum  that  his  eye  was  but  scantily 
prepared  for  the  investigation.  For  this  purpose  a 
systematically  condudted  preliminary  training  of  the  eye  is 
necessary,  extending  over  several  weeks. 

On  the  Determination  of  the  Equivalent*  of  the  Earths  by 
Converting  the  Oxide  into  Sulphate. 

If  we  desire  to  decompose  a  mixture  of  earths  by  any 
mixture  whatever,  and  to  form  an  opinion  on  the  value  of 

*  Thus,  L.  F.  Nilson,  in  his  treatise  on  scandium  (Ber.  Deutsch. 
Cltem.  Gesell.,  xiii .,  J442),  describes  an  earth  containing  i’3  per  cent 
ytterbia  and  987  scandia,  and  says:- — “  As  Thalen,  noi  withstanding 
this  considerable  proportion  of  ytterbia,  could  find  no  foreign  matter 
on  its  spectroscopic  examination,  the  balance  seems  to  be  a  far  mote 
sensitive  instrument  than  the  best  spedtroscope  for  testing  the  purity 
of  two  substances  of  so  different  atomic  weights  as  Se  =  44  and 
Yb  =  173.” 
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the  method  and  the  manner  in  which  it  a£ts,  the  method 
must  sometimes  be  applied  repeatedly,  prolonged  opera¬ 
tions  have  to  be  carried  out  until  distindt  differences  per¬ 
ceptible  spectroscopically  are  obtained,  and  a  certain  de¬ 
cision  may  be  reached. 

In  many  cases  differences  in  the  composition  of  mixed 
earths  may  be  found  more  rapidly,  and  in  any  case  more 
Certainly,  by  a  determination  of  the  equivalents  of  the 
earths. 

This  method  has  been  already  employed  by  several 
investigators.  I  need  merely  remind  the  reader  of  the 
isolation  of  scandia  by  L.  F.  Nilson.  Generally  speaking, 
however,  this  method  is  not  preferred.  The  reason  is 
probably  that  such  careful  gravimetric  operations  as  the 
determinations  of  the  combining  weights  of  the  rare 
earths  are  troublesome  and  tedious,  especially  when  it  is 
necessary  for  the  objedt  in  view  to  effedt  hundreds  of  such 
analyses.  Objections  of  another  kind  have  also  been 
advanced  :  calling  in  question  the  trustworthiness  of  the 
methods  employed  for  determination  and  in  part  with 
right.  The  rare  earths  are  generally  not  remarkably 
powerful  bases  ;  indeed,  for  the  most  part,  they  are  feeble 
bases,  so  that  the  formation  of  basic  salts  may  easily  take 
place  unless  the  earths  are  combined  with  decidedly  strong 
acids.  Hence  the  equivalents  of  the  rare  earths  which 
have  been  deduced  from  the  analysis  of  the  chlorides, 
nitrates,  and  oxalates, *  are  possibly  in  many  cases  too 
high.  The  earthy  sulphates  should  naturally  yield  the 
most  trustworthy  results,  and  their  analysis  has  therefore 
been  most  frequently  used  for  determining  the  equivalents 
of  the  earths. 

On  account  of  the  tendency  of  barium  sulphate  to 
occlude  other  substances,  it  cannot  be  recommended  to 
refer  the  equivalent  of  an  earth  to  BaS04,  as  it  has  often 
been  done. 

This  reference  requires  a  greater  number  of  operations, 
and  consequently  includes  more  sources  of  error  than  if  a 
weighed  sulphate  is  converted  into  an  oxide  of  ignition, 
or  an  oxide  is  transformed  into  a  neutral  sulphate. 

As  in  the  four  last  years  very  many  determinations  of 
the  equivalents  of  the  earths  have  been  carried  out  in  my 
laboratory,  it  seems  to  me  that  the  conversion  of  oxide 
into  sulphate  is  generally  preferable  to  the  inverse  pro¬ 
cess.  This  method  yields  more  certain  results,  and  at 
the  same  time,  in  the  execution  of  many  determinations, 
it  admits  of  the  simultaneous  performance  of  a  great 
number  of  experiments. 

According  to  the  literature  to  which  I  have  access,  this 
method  was  first  applied  by  J.  Bahr  and  R.  Bunsen  (Zeit. 
Annalen,  137,  21,  1866)  in  the  examination  of  yttria.  In 
like  manner  the  conversion  of  oxide  into  sulphate  was 
utilised  by  J.  T.  Cleve  ( Bulletin  Soc.  Chimique  [2],  21, 
196,  and  246,  1874)  in  determining  the  equivalents  of 
lanthana  and  didymia,  as  also  in  the  determination  of 
ytterbia  and  scandia  by  L.  F.  Nilson  ( O/vers  ak  Fork., 
1880,  No.  6,  and  Ber.  Deutsch.  Chem.  Gesel.,  xii.,  550, 
and  xiii.,  1439).  Although  the  names  of  these  authors 
are  a  guarantee  that  this  method  is  pradticable,  we  find  in 
those  communications  as  to  the  manner  of  working  by 
this  method  not  more  thorough  going  instructions  than 
the  following  : — That  the  oxide,  chloride,  or  nitrate  for 
conversion  into  sulphate  is  to  be  heated  off  with  an  excess 
of  sulphuric  acid  at  a  temperature  sufficient  to  expel  free 
sulphuric  acid,  but  not  to  form  basic  sulphate.  Under 
certain  circumstances  this  may  be  difficult,  and  in  fad 
the  earthy  sulphates  may  be  re-converted  into  earths  by 
heating.  I  may  further  show  that  as  G.  H.  Bailey  [Cliem. 
Soc.  Trans.,  1887,  676 — 683)  has  pointed  out  some  time 
ago,  it  is  not  possible  to  bring  a  didymium  sulphate  which 
contains  excessive  sulphuric  acid  to  a  constant  weight  by 
heating  to  360° ;  on  every  further  gradual  rise  of  tempera¬ 
ture  a  loss  of  weight  occurs  again,  and  at  no  degree  of 
temperature  can  didymium  sulphate,  contaminated  with 


*  The  use  of  the  oxalates  for  determining  the  equivalents  of  the 
earths  will  be  considered  in  a  subsequent  memoir. 


an  excess  of  acid,  be  brought  to  a  constant  weight.  1^ 
Bailey’s  observations  are  corred,  and  if  we  consider  that 
didymia  is  more  strongly  basic  than  scandia,  ytterbia,  or 
yttria,  the  conversion  of  these  earths  into  sulphates,  as 
undertaken  by  Bahr,  Bunsen,  and  Nilson,  can  scarcely 
have  been  accurately  pradticable. 

The  author’s  own  research  was  concerned  with  more 
feebly  basic  earths,  the  erbia-earths,  the  sulphates  of 
which  must  certainly  be  still  less  stable  than  didymium 
sulphate.  On  this  account  I  submitted  the  method  of 
the  determination  of  equivalents,  the  conversion  of  earths 
into  sulphates,  to  the  closest  possible  examination,  espe¬ 
cially  as  regards  the  stability  of  the  earthy  sulphates  at 
the  temperature  at  which  the  excessive  sulphuric  acid  is 
expelled. 

The  earth,  the  equivalent  of  which  is  to  be  ascertained, 
was  in  the  examples  given  below,  and  in  all  determina¬ 
tions  of  equivalents  communicated  by  the  author  and  his 
coadjutors  in  this  and  the  following  numbers  of  this 
journal,  always  again  purified  before  its  conversion  into 
sulphate  in  the  manner  following  : — Any  traces  of  copper 
or  platinum  which  might  have  been  introduced  in  the 
course  of  the  work  were  removed  by  passing  sulphuretted 
hydrogen  into  the  slightly  acid  solution  of  the  earth  ;  the 
earthy  hydroxides  were  removed  from  the  filtrate  by 
means  of  ammonia,  and  washed  for  a  long  time  to  remove 
lime  and  magnesia.  After  dissolving  in  a  little  nitric  acid 
and  prolonged  heating,  the  earths  were  precipitated  as 
oxalates,  filtered  in  a  crystalline  condition,  and  converted 
into  earths  by  ignition  in  a  porcelain  crucible  on  the  blast 
until  the  weight  became  perfectly  constant. 

If  water  or  dilute  hydrochloric  acid  is  added  to  the 
oxides,  a  slight  loss  is  easily  occasioned  by  the  formation 
of  dust,  wherefore  the  crucible  containing  the  earth,  pro¬ 
tected  by  a  dust-funnel,  is  placed  first  on  a  heated  water- 
bath  until  the  oxides  have  been  slacked  by  the  gradual 
access  of  watery  vapour;  solution  is  then  effected  by  the 
addition  of  dilute  hydrochloric  acid  and  continued  heat¬ 
ing.  After  complete  solution  has  been  obtained,  dilute 
sulphuric  acid  was  added  in  moderate  excess  and  concen¬ 
trated  as  far  as  possible  upon  the  water-bath.  The  sul¬ 
phate  then  separates  out  in  crystals.  The  elimination  of 
the  excessive  sulphuric  acid  was  effected  first  on  an  iron 
plate  2  decimetres  square  and  5  m.m.  in  thickness.  To 
prevent  spirting  it  was  heated  at  first  with  a  small  flame, 
the  point  of  which  was  at  the  distance  of  4  c.m.  from  the 
plate.  In  this  manner  the  concentration  and  evaporation 
of  the  excessive  acid  could  be  almost  left  to  itself.  The 
temperature  was  gradually  raised,  and  after  three  hours 
the  plate  could  be  heated  as  strongly  as  it  was  possible 
by  means  of  a  powerful  Bunsen  flame  placed  immediately 
underneath. 

After  the  visible  evaporation  in  this  manner  has  ceased, 
after  about  two  hours  it  was  heated  with  a  triple  burner, 
whereby  the  plate,  if  it  rested  upon  an  iron  stand,  never 
became  red-hot  under  the  crucibles.*  The  sulphate  not 
yet  perfectly  driven  off  must  not  be  left  uncovered  over 
night,  as  it  would  take  up  moisture  and  effloresce  to  loose 
masses  like  cauliflowers,  and  on  further  treatment  it  could 
scarcely  be  brought  to  a  constant  weight  on  account  o 
its  excessively  large  surface. 

(To  be  continued). 


Determination  of  Kreatinine  in  Urine. — Gautrelot 
and  Vieillard  (Soc.  de  Medecine  Pratique). — The  authors 
make  three  separate  determinations  of  nitrogen,  one  in 
the  original  urine,  a  second  in  the  same  after  precipitation 
with  basic  lead  acetate,  and  a  third  after  precipitation 
with  basic  lead  acetate  and  zinc  chloride. 

*  The  “  fuming  off  ”  of  the  excessive  sulphuric  acid  up  to  this 
point  can,  of  course,  be  effedted  much  moie  rapidly.  This  requires, 
however,  continuous  careful  observation  of  the  contents  of  the 
crucible,  whilst  if  the  above  conditions  are  observed,  the  excessive 
sulphuric  acid  of  many  analyses  can  be  simultaneously  driven  off 
without  particular  trouble. 
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PROCEEDINGS  OF  SOCIETIES. 


CHEMICAL  SOCIETY. 
Ordinary  Meeting ,  December  15 th,  1892. 


Dr.  W.  J.  Russell,  F.R.S.,  Vice  President,  in  the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of 
Messrs.  John  Pedrozo  d’Albuquerque,  Barbadoes,  W.I.; 
William  James  Cowan,  77,  Trinity  Road,  Wood  Green, 
London  ;  George  Davey,  Las  Trojes  Angangues, 
Michoacan,  Mexico ;  Daniel  O.  Sydney  Davis,  Rhyd- 
fallen,  Stonebridge  Park,  Willesden,  N.W. ;  Samuel 
Felix  Dufton,  D.Sc.,  Spring  Wood  House,  New  Cross 
Street,  Bradford;  John  Henry  Evans,  71,  Lambton  Road, 
Cottenham  Park,  Wimbledon  ;  Charles  Thomas  Tyrer, 
Stirling  Chemical  Works,  Stratford,  E.  ;  James  Robert 
Thackrah,  M.A.,  Technical  Schools,  Plymouth;  John 
Cundell  Wood,  3,  Bedford  Terrace,  Sunderland. 

The  following  were  duly  eledted  Fellows  of  the 
Society  : — David  Avery ;  Samuel  Robert  Adcock  ;  William 
Smellie  Anderson;  Horace  Vincent  Butteifield  ;  Arthur 
John  Bensusan  ;  Arthur  James  Cooper  ;  Frederick  Walter 
Carlton  ;  Earnest  Vidor  Clark ;  Andrew  Campbell  ; 
Andrew  William  Craig;  Lionel  Cooper;  Joseph  R. 
Dennison;  Thomas  Duxbury  ;  Martin  Onslow  Forster; 
William  French ;  Walter  Goodall  ;  William  Thomas 
Gronow;  Thomas  Gray;  James  G.  Hardy;  Walter  S. 
Haines ;  Samuel  C.  Hooker,  Ph.D. ;  Edgar  Edward 

C.  Horwill ;  John  Horsfall,  Walter  Holinshed  Ince, 
Ph.D.;  John  F.  V.  Isaac;  Samuel  Jackson;  John 

Jackson;  William  George  Johnston;  G.  Krause,  Ph.D.  ; 
Kunwar  Kishor  Kacker ;  Thomas  Torrens  Knowles; 
Charles  Thornton  Lamb ;  Francis  Colin  Moorwood ; 
John  Bate  Nicholls  ;  James  Wyllie  Rodger;  Hugh 

Ramage;  Norman  Scott  Rudolf;  James  Robson; 
Augustus  Schloesser,  Ph.D.;  Ernst  Speidel,  B.S. ; 

George  Arthur  Shaw;  Reginald  des  Forges  Shepherd; 
William  James  Sell ;  Satvaprasad  Sarbadhicary  ;  Charles 
Spackman;  Albert  Henry  Turton  ;  N.  T.  M.  Wilsmore ; 
William  Williams  ;  Jno.  Lowe  Whiteside  ;  Jno. 
Williams  ;  Frederick  Henry  Wigham,  Frederick  William 
Westaway. 

Of  the  following  papers,  those  marked  *  were  read 

*82.  “  The  Identity  of  Caffeine  and  T Heine  and  the 
Interactions  of  Caffeine  and  Auric  Chloride .”  By 
Wyndham  R.  Dunstan  and  W.  F.  J.  Shepfieard. 

Mays  ( Journ .  Physiol.,  vii.,  458  ;  Therapeutic  Gazette, 
1866,  587)  and  more  recently  Lauder  Brunton  and  Cash 
(Roy.  Soc.  Proc.,  xlii . ,  238;  Journ.  Physiol.,  in.,  112) 
having  concluded  that  “  theine  ”  from  tea  differs  in  its 
physiological  adtion  in  certain  respeds  from  “caffeine  ” 
from  coffee,  the  authors  have  deemed  it  desirable  to  com¬ 
pare  the  products  from  the  two  sources  :  they  conclude 
that  their  identity  is  beyond  question.  The  observed 
differences  in  physiological  adion  must  be  ascribed  either 
to  impurities  in  the  materials  used,  or  to  differences  in 
the  animals  to  which  they  were  administered  ;  the  cir¬ 
cumstance  that  “  theine  ”  has  been  found  to  be  more 
adive  and  to  be  capable  of  producing  effeds  not  produced 
by  “  caffeine  ”  tends  to  support  the  view  that  the 
“  theine  ’’  was  impure,  especially  as  it  is  known  that  tea 
contains  other  alkaloids. 

It  is  found  that  when  an  aqueous  solution  of  caffeine 
aurichloride  is  heated,  a  yellow  flocculent  precipitate  of 
aurochlorocafpeinc  is  gradually  formed,  the — 

C8HioN402’HAuC!4 

being  resolved  into  2HCI  and  C8Hg(AuCl2)N402  ;  this 
substance  is  insoluble  in  alcohol,  chloroform,  and  ether, 
but  dissolves  in  chlorhydric  acid,  being  re  converted  into 
the  aurichloride ;  it  is  contended  that  the  produdion  of 
this  compound  is  better  shown  by  Medicus’s  formula  of 


caffeine  than  by  that  proposed  by  Emil  Fischer.  A  com¬ 
pound  of  caffeine  and  potassium  aurichloride  is  described, 
crystallising  in  dark  red  needles ;  it  readily  dissolves  in 
alcohol  and  water,  but  apparently  dissociates. 

Discussion.- 

Professor  Tilden,  referring  to  his  work  on  periodides 
of  alkaloids  published  over  twenty-five  years  ago  (C.  S. 
Journ.,  xviii. ,  99;  xix.,  145),  said  that  he  had  not  been 
able  to  notice  any  difference  between  the  periodides  pre¬ 
pared  from  caffeine  and  theine. 

*83.  “  Studies  on  Isomeric  Change.  (II.)  Orthoxylene- 
sulphonic  Acids."  By  Gerald  T.  Moody,  D.Sc. 

The  results  described  in  this  and  the  following  note 
have  been  obtained  in  the  course  of  an  investigation  on 
isomeric  change  now  being  carried  on  at  the  Central 
Institution  (cf.  Proc.  Chem.  Soc.,  1888,  77)  ;  the  objedt  in 
view  was  to  determine  whether  1:2: 3-orthoxylene- 
sulphonic  acid  is  converted  on  heating  into  1:2:4- 
orthoxylenesulphonic  acid.  In  order  to  prepare  the 
1:2: 3-acid,  orthoxylene  was  first  treated  with  two 
molecular  proportions  of  bromine,  whereby  it  was  con¬ 
verted  into  a  mixture  of  the  liquid  and  solid  dibromo- 
orthoxylenes ;  the  latter  (m.p.  88°) — which  has  been 
shown  by  Jacobsen  to  have  the  constitution — 

2CH3  :  2Br=  1 :  2  :  4  :  5 

— was  sulphonated  by  very  cautiously  heating  it  in  a 
water-bath  with  about  ten  times  its  weight  of  15  per  cent 
anhydrosulphuric  acid  until  the  mixture  became  liquid, 
then  keeping  it  at  750,  with  constant  shaking,  until  com¬ 
plete  dissolution  of  the  oil  was  effe&ed ;  the  liquid 
solidified  on  cooling.  The  resulting  sulphonic  acid  was 
converted  first  into  barium  salt  and  eventually  into 
sodium  salt.  Sodium  dibromorthoxylenesulphonate, 
C6HBr2(CH3)2S03Na+  i|H20,  crystallises  in  small 
scales,  and  is  easily  reduced  on  boiling  it  with  zinc  dust 
and  sodium  hydroxide,  forming  1 :  2  :  3-sodium  orthoxy- 
lenesulphonate.  The  latter  crystallises  in  beautiful  long 
flat  monohydrated  plates  ;  unlike  the  sodium  salt  of  the 
1:2: 4-acid,  it  does  not  effloresce  in  air.  1:2:3- 
orthoxylenesulphonic  chloride  crystallises  from  light 
petroleum  in  prisms  melting  at  47°,  the  sulphoamide 
crystallising  from  water  in  groups  of  needles  melting  at 
167°. 

The  1  :2  :3-sulphonic  chloride  was  converted  into  the 
acid  by  heating  5  grms.  of  it  with  20  c.c.  of  water  in  a 
sealed  tube  immersed  in  the  vapour  from  boiling  xylene, 
the  tube  being,  from  time  to  time,  removed  from  the  bath 
and  shaken;  the  resulting  solution  was  cautiously 
evaporated  on  a  steam-bath.  The  crystalline  acid  thus 
formed  remained  dry  on  being  exposed  to  the  air  for 
several  days  ;  a  small  portion  was  converted  into  sulphon- 
amide,  which  melted  sharply  at  167°,  showing  it  to  be 
the  unchanged  1:2:  3-acid  ;  the  rest  was  placed  in  a  tube 
standing  in  an  oil-bath  heated  at  115 — 120°,  and  a  cur¬ 
rent  of  dry  air  drawn  over  it  during  two  hours,  at  the  end 
of  which  time  the  acid  has  become  dark  grey  in  colour. 
The  sulphonamide  prepared  from  the  thus-heated  acid 
melted  sharply  at  144',  showing  that  the  1:2:  3-acid  had 
been  completely  converted  into  the  isomeric  1:2:  4-acid. 
On  repeating  the  experiment,  the  same  result  was 
obtained;  and  it  is  worthy  of  remark  that  in  both  cases 
only  a  very  slight  indication  of  the  formation  of  sulphuric 
acid  was  obtained. 

*84.  “  Studies  on  Isomeric  Change.  (III.)  Phenetoil - 
sulphonic  Acids,  C6H4(0Et)S03H.”  By  Gerald  T, 
Moody,  D.Sc. 

In  a  note  published  early  in  the  year  (Proc.  Chem.  Soc., 
1892,  go)  the  author  stated  that  only  one  sulphonic  acid 
is  lormed  by  the  intera&ion  of  sulphuric  acid  and  phene¬ 
toil  under  ordinary  conditions  ;  Lagai  not  long  afterwards 
controverted  this  statement  (Ber.,  1892,  1839)  and  asserted 
that  he  had  isolated  a  second  acid  from  the  produdt  of 
sulphonation  ;  describing  its  chloride  as  a  syrupy  liquid, 
and  its  amide  as  crystallising  from  water  in  feathery 
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needles  melting  at  1420.  Lagai,  however,  quoted  no 
analyses,  or  other  evidence  to  show  that  his  compound 
melting  at  1420  was  really  a  derivative  of  phenetoil. 

In  order  to  obtain  the  orthophenetoilsulphonic  acid, 
parabromophenol  was  ethylated.  The  bromophenetoil 
thus  formed  boiled  constantly  at  228 — 230°,  and  readily 
sulphonated  when  shaken  with  an  equal  bulk  of  ordinary 
oil  of  vitriol.  The  resulting  bromophenetoilsulphonic 
acid  crystallised  from  the  acid  solution  in  characteristic 
prisms.  It  was  readily  reduced  by  digestion  with  zinc- 
dust  and  sodium  hydroxide  solution.  The  sodium  salt  of 
the  resulting  ortho-acid,  C6H4(0Et)S03Na  +  H20,  crys¬ 
tallised  in  slender  needles  ;  it  afforded  a  sulphonic  chloride 
which  crystallised  from  light  petroleum  in  thin  plates 
melting  at  62°,  from  which  a  sulphonamide  was  obtained, 
crystallising  in  very  long  flexible  needles,  melting  at  156°. 
These  melting  points  place  beyond  doubt  the  faCt  that 
Lagai’s  compound  melting  at  142°  is  not  phenetoilortho- 
sulphonamide.  On  the  other  hand,  the  sulphonic  acid 
giving  a  chloride  and  amide  melting  at  62°  and  156°, 
respedtively,  is  shown  to  be  a  phenetoil  derivative  by  its 
behaviour  on  heating.  The  pure  acid  was  formed  by 
digesting  the  sulphonic  chloride  melting  at  62°  with  dilute 
alcohol  for  twelve  hours,  and  then  evaporating  the  solu¬ 
tion  ;  it  was  obtained  as  a  crystalline  mass,  permanent 
in  air.  A  small  quantity  of  this  produdt  was  converted 
into  sulphonamide,  which  was  found  to  melt  at  156° ;  the 
remainder  was  placed  in  a  tube  contained  in  an  oil  bath 
and  heated  for  three  hours  at  100°,  a  current  of  dry  air 
being  passed  through  the  tube  ;  during  the  process,  the 
acid  darkened  somewhat  in  colour,  and  was  eventually 
found  to  contain  a  minute  quantity  of  sulphuric  acid.  The 
acid  thus  heated  gave  a  sulphonamide  which  melted 
sharply  at  150°,  showing  that  a  complete  change  to  the 
para-acid  had  taken  place. 

*85.  “ Formation  and  Nitration  of  Plicnyldiazoimide." 
By  William  A.  Tilden  and  J.  H.  Millar. 

Phenyldiazoimide,  N3-C6H5,  is  readily  prepared  by  the 
interaction  of  nitrosyl  chloride  and  phenylhydrazin  dis¬ 
solved  in  excess  of  glacial  acetic  acid,  together  with  only 
a  small  quantity  of  resinous  by-produCts.  When  gently 
heated  with  ordinary  strong  nitric  acid,  the  imide  yields 
about  two  thirds  of  its  weight  of  the  paranitro-derivative 
(m.  p.  74°),  together  with  smaller  quantities  of  two  crys¬ 
talline  by-produCts  not  yet  fully  examined.  Nitropbenyl 
diazoimid  forms  a  convenient  source  from  which  to  obtain 
Curtius’s  diazoimide,  about  40  per  cent  of  the  calculated 
quantity  of  the  compound  being  obtained,  as  shown  by 
Noelting,  Grandmougin,  and  Michel  (Ber.,  xxv.,  3328), 
on  boiling  it  with  alcoholic  potash. 

*86.  “  The  Production  of  Naphthalene  Derivatives  from 
Dehydracetic  Acid.'’  By  J.  N.  Collie. 

The  author  has  further  examined  the  yellow  substance 
referred  to  in  his  previous  notice  ( Proc .  Client.  Soc.,  1892, 
188),  and  arrives  at  the  conclusion  that  the  condensation 
of  diacetylacetone  probably  occurs  in  the  following 
manner : — 

CH3  —  C  =  CH  —  C  =  CH  —  C  —  CH3 


CH2— CO— CH— CO  —  C— CO— ch3 


OH  Oil 

At  first  he  was  inclined  to  the  belief  that  the  substance 
was  a  quinone,  but,  as  all  attempts  to  reduce  it  failed, 
and  as  it  did  not,  in  other  respects,  behave  as  a  quinone, 
he  has  abandoned  the  idea;  moreover,  it  is  impossible  to 
explain  the  formation  of  a  quinone  from  diacetylacetone 


by  any  simple  interaction  such  as  the  mere  elimination  o 
the  elements  of  water  involves. 

The  substance  yields  a  diacetyl  derivative  when  heated 
with  acetic  anhydride,  and  affords  bromine  substitution 
derivatives  when  treated  with  bromine.  A  trimethyl- 
naphthalene  is  produced  on  distilling  the  diacetate  with 
zinc  dust. 

Finally,  it  is  pointed  out  that  the  2-aceto-i-naphthol 
described  by  Wilt  (Ber.,  xxi.,  321)  and  the  3-aceto  1- 
naphthol  prepared  by  Erdmann  (Ibid.,  p.  635)  closely 
resemble  the  compound  from  diacetylacetone. 

87.  “  A  New  Synthesis  of  Hydrindone .”  By  F. 
Stanley  Kipping,  Ph.D.,  D.Sc. 

In  a  previous  note  (Proc.  Client.  Soc.,  112,  107)  it  has 
been  stated  that  a  hydrocarbon  of  the  composition  C3H2 
and  other  compounds  are  produced  by  the  aCtion  of  phos¬ 
phoric  anhydride  on  phenylpropionic  acid  ;  as  the  whole 
behaviour  of  the  hydrocarbon  pointed  to  its  having  a  high 
molecular  weight,  it  seemed  probable  that  its  formation 
was  brought  about  by  the  condensation  of  two  or  more 
molecules  of  some  intermediate  product,  possibly  hydrin¬ 
done.  As  this  assumption  could  only  be  satisfactorily 
settled  by  preparing  the  hydrocarbon  from  hydrindone, 
attempts  were  made  to  synthesise  the  latter  by  treating 
phenylpropionic  chloride  with  aluminium  chloride  ;  a  few 
trials  had  already  been  made,  with  but  slight  success, 
when  the  writer’s  attention  was  called  to  a  note  by 
Hughes  (Proc.  Client.  Soc.,  96,  70),  in  which  similar  ex¬ 
periments  with  phenylpropionic  chloride,  carried  out  at 
Marsh’s  suggestion,  were  described  ;  on  continuing  the 
experiments,  it  was  soon  found  that,  although  Hughes 
failed  to  obtain  hydrindone,  it  can  be  easily  prepared  in 
large  quantities  by  the  method  suggested,  and  that,  under 
suitable  conditions,  the  yield  of  pure  compound  is  50—60 
per  cent  of  the  theoretical,  its  formation  being  expressed 
by  the  equation — 

C6H5-CH2-CH2-C0C1  =  C6H5<^2>CH2+HC1. 

The  ketone  prepared  in  this  way  crystallises  in  colour¬ 
less  waxy  plates  melting  at  41 — 42°,  and  is  identical  with 
the  hydrindone  obtained  by  Gabriel  and  Hausmann 
(Ber.,  xxii.,  2019)  from  ethylic  orthocyanobenzylacetate, 
and  by  Konig  (“  Inaug.  Diss.”  Leipzig,  1889)  from  ortho* 
carboxyhydrocinnamic  acic. 

Several  derivatives  of  hydrindone  have  been  prepared 
and  characterised: — The  hydrazone,  Ci5HI4N2,  crystal¬ 
lises  from  dilute  alcohol  in  almost  colourless  needles 
melting  at  127— 128°.  The  hydroxime,  CgHgiNOH, 
crystallises  from  benzene  in  colourless  needles  melting  at 
140 — 1410.  The  nitro  -  derivative,  CgH70'N02,  is  a 
colourless  crystalline  substance  melting  at  75 — 76°. 

When  heated  with  moderately  concentrated  sulphuric 
acid,  hydrindone  yields  a  compound  of  the  composition 
C18H14O ;  this  condensation  product  crystallises  from 
dilute  alcohol  in  yellowish  plates  melting  at  i4i-5 — 
i42,5°.  When  warmed  with  phosphoric  anhydride, 
hydrindone  is  converted  into  a  yellowish  crystalline  sub¬ 
stance,  which,  judging  from  its  general  behaviour,  is 
identical  with  the  hydrocarbon  obtained  by  treating 
phenylpropionic  acid  with  phosphoric  anhydride. 

The  investigation  is  being  continued  in  other  directions, 
as  it  appears  probable  that  similar  intramolecular  con¬ 
densations  may  be  brought  about  in  the  case  of  other 
benzenoid  compounds  containing  a  side  chain  with  the 
aid  of  aluminium  chloride. 

88.  “  The  Re-solution  of  Metlioxy succinic  Acid  into  Its 
Optically  Active  Components."  By  T.  Purdie,  Ph.D., 
B.Sc.,  and  W.  Marshall,  B.Sc. 

The  authors  find  that  inactive  methoxysuccinic  acid — 
prepared  from  fumaric  acid  by  the  addition  of  the 
elements  of  methylic  alcohol — can  be  resolved  into  opti¬ 
cally  aCtive  components  by  means  of  the  acid  cinchonine 
salt,  the  salt  of  the  dextrogyrate  acid  being  less  soluble 
in  water  and  crystallising  more  readily  than  the  corre¬ 
sponding  salt  of  the  laevogyrate  acid.  The  separation  of 
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the  aCtive  acids  effected  in  this  manner,  however,  was 
only  partial,  the  metallic  salts  obtained  after  removal  of 
the  cinchonine  being  mixtures  of  aCtive  with  more  or  less 
inactive  salt,  from  which  the  latter  had  to  be  separated 
by  fractional  precipitation  or  crystallisation. 

In  the  first  series  of  experiments  the  elimination  of  the 
inactive  salt  was  effected  by  means  of  the  different  solu¬ 
bilities  of  the  calcium  and  hydrogen  potassium  salts,  the 
salts  of  the  aCtive  acids  being  more  soluble  than  those  of 
the  inactive  acid.  When  solutions  containing  equal  quan¬ 
tities  of  the  oppositely  aCtive  hydrogen  potassium  salts 
were  mixed,  the  inactive  salt  was  instantaneously  precipi¬ 
tated. 

The  specific  rotatory  power  of  the  aCtive  acids  in  a 
5  to  10  per  cent  aqueous  solution  is  about  33°;  they  melt 
at  88° — go0,  the  inactive  acid  melting  at  108°.  The 
specific  rotatory  power  of  the  normal  ammonium  and 
potassium  salts  is  of  the  same  sign  as  that  of  the  acids, 
but  not  so  great,  and  it  does  not  vary  much  with  change 
of  concentration  ;  that  of  the  calcium  and  barium  salts 
is  of  opposite  sign  to  that  of  the  acid,  and  diminishes 
rapidly  with  decreasing  concentration,  the  sign  of  the 
rotation  of  the  latter  salt  being  reversed  in  very  dilute 
solutions. 

89.  “ Optically  Active  Ethoxy  succinic  Acid.”  By  T. 
Purdie,  Ph.D.,  B.Sc.,  and  I.  Wallace  Walker,  M.A. 

When  spores  of  Penicillium  glaucurn  are  sown  in  a 
solution  of  the  inactive  acid  ammonium  salt  of  the  inactive 
ethoxysuccinic  acid  formed  by  the  addition  of  the  elements 
of  ethylic  alcohol  to  fumaric  acid,  to  which  nutritive 
mineral  salts  have  been  added,  an  abundant  growth  of 
mycelium  ensues,  the  result  being  that  the  lasvogyrate 
component  of  the  inactive  acid  is  consumed,  the  dextro¬ 
gyrate  being  left  unaltered.  The  specific  rotatory  power 
of  the  acid  in  a  5  to  10  per  cent  solution  is  about  +33°; 
it  melts  at  76° — 8o°,  while  the  inactive  acid  melts  at  86°. 

The  aCtive  acid  ammonium  salt  crystallises  with  one 
molecular  proportion,  the  corresponding  inactive  salt  with 
half  a  molecular  proportion,  of  water. 

The  inactive  acid  can  also  be  resolved  into  its  aCtive 
components  by  means  of  the  cinchonidine  salt,  the  salt  of 
the  dextrethoxysuccinic  acid  being  less  soluble  in  water 
than  its  oppositely  aCtive  isomeride.  The  aCtive  com¬ 
ponents  were  not  obtained  in  the  pure  state  by  this  pro¬ 
cess,  but  oppositely  aCtive  acid  ammonium  salts  were 
obtained  which  crystallise  exactly  like  the  salt  produced 
by  means  of  Penicillium,  and  whose  specific  rotations 
approximated  in  amount  to  that  of  the  latter. 

The  authors  find  a  close  parallelism  in  respeCt  of 
optical  activity  between  the  dextromethoxysuccinates, 
and  dextrethoxysuccinates,  the  remarks  about  the  former 
in  the  preceding  abstract  applying  in  general  to  the  latter. 
The  ethoxysuccinates  are,  however,  more  dextrorotatory 
or  less  lasvorotatory  than  the  corresponding  methoxy- 
succinates. 

The  bearing  of  some  of  these  observations  on  the 
theories  advanced  by  P.  A.  Guye  ( Annalen  [6],  xxv.,  145) 
and  by  Crum  Brown  ( Proc .  R.  S.  E.,  xvii.,  181)  regarding 
the  relations  of  optical  activity  to  the  nature  of  the 
radicles  which  are  united  to  the  asymmetric  carbon  atom 
is  discussed. 

90.  “  The  Formation  of  Benzyldihydroxypyridine  from 
Benzylglutaconic  Acid.”  By  S.  Ruhemann,  Ph.D.,  M.A. 

Ethylic  benzylglutaconate  ( cf .  Annalen,  ccxxii.,  261) 
slowly  dissolves  in  a  concentrated  aqueous  solution  of 
ammonia  at  ioo°,  forming  a  coloured  liquid,  from  which 
acids  precipitate  benzyldihydroxypyridine, —  a  substance 
which  exhibits  both  acid  and  basic  properties.  It  crys¬ 
tallises  in  glittering  plates  which  melt  at  184°;  its  di- 
benzoate  melts  at  164°.  On  oxidation,  it  readily  yields 
coloured  products  possessed  of  tinctorial  powers. 

91.  “  The  Action  of  Nitrous  Acid  on  1  a-amido-2-fi 
naphthol :  a  Correction.”  By  R.  Meldola,  F.  R.S. 

In  a  paper  published  conjointly  with  G.  T.  Morgan 
(Chcm.  Soc.  Trans.,  lv.,  114),  wherein  we  had  occasion 


to  identify  a-amido  /3-naphthol  in  the  presence  of  other 
bases,  we  stated  that  the  yellow  crystalline  substance 
obtained  by  the  aCtion  of  nitrous  acid  was  nitroso-/8- 
naphthol.  At  the  beginning  of  the  present  year  a  paper 
by  Grandmougin  and  Michel  appeared  ( Ber .,  xxv.,  972), 
in  which  these  authors  stated  that  the  compound  in  ques¬ 
tion  was  /3-naphthaquinone.  I  repeated  the  experiment 
at  the  time,  and  confirmed  their  statement.  They  have 
called  attention  to  the  discrepancy  in  another  paper  just 
to  hand  [Ber.,  xxv.,  3429),  and  ask  for  further  details.  In 
reply,  I  have  only  to  state  that  I  was  not  particularly 
concerned  at  the  time  with  the  nature  of  the  crystalline 
compound,  and  it  was  not  very  closely  investigated,  as 
will  be  seen  on  reference  to  our  paper  ( loc .  cit.,  p.  120). 
The  superficial  examination  of  the  substance  which  we 
made  led  us  to  the  belief  that  it  was  nitroso-/3naphthol,  as 
it  had  a  similar  melting-point,  and  was  soluble  in  alkali, 
and  the  subject  was  not  further  pursued,  as  it  was  beyond 
the  scope  of  our  investigation.  The  subsequent  investi¬ 
gations  by  Grandmougin  and  Michel  have  convinced  me 
that  the  substance  which  we  had  in  hand  was  impure 
j6-naphthaquinone,  possibly  mixed  with  some  (3  naphtha- 
quinoneanilide,  owing  to  the  retention  of  a  trace  of 
aniline  salt.  The  formation  of  /3-naphthaquinone  by  the 
aCtion  of  nitrous  acid  on  a-amido-^-naphthol  is  a  most 
unexpected  discovery,  which  could  not  possibly  have  been 
foreseen,  and  the  credit  of  which  is  entirely  due  to  these 
authors.  I  have  frequently  had  occasion  to  repeat  this 
test  in  the  course  of  some  recent  investigations,  of  which 
the  results  will  be  communicated  to  the  Society  subse¬ 
quently  :  the  method  described  by  Grandmougin  and 
Michel  is  certainly  the  simplest  and  by  far  the  most  effec¬ 
tive  yet  made  known  for  preparing  pure  /3-naphthaquinone 
in  large  quantities. 

92.  “  Note  on  the  Action  of  Phenylhydrazine  on  Mono- 
and  Di. carboxylic  Acids  at  Elevated  Temperatures.”  By 
W.  R.  Hodgkinson  and  A.  H.  CooTte. 

Phenylacetic  acid  and  phenylhydrazine  readily  interact 
when  heated  together  at  120°,  forming — 

c6h5-n2h2-coch2-c6h5 

(Billow,  Annalen,  ccxxxvi.,  196).  In  preparing  this  and 
similar  hyarazides  for  another  investigation,  it  was 
observed  that  a  certain  amount  of  decomposition  took 
place,  ammonia  being  one  of  the  products.  The  course 
of  the  decomposition  in  the  case  of  several  monobasic 
benzenoid  acids  was,  therefore,  studied. 

When  heated  with  an  equivalent  quantity  of  phenyl¬ 
hydrazine,  phenylacetic  acid  at  first  gives  off  water  at 
temperatures  up  to  150°,  the  aCtion  then  becomes  more 
energetic,  nitrogen  and  ammonia  being  evolved,  light  oils 
distilling  over ;  and  as  the  temperature  is  raised  between 
280°  and  350°,  a  thicker  oil  distils  over,  a  slight  tarry 
residue  being  left  in  the  retort.  The  lighter  oils  were 
found  to  consist  of  benzene  and  aniline.  The  greater 
portion  of  the  heavy  oil  boiled  between  320°  and  370°  C. 
On  fractionating,  a  heavy  substance  was  obtained  boiling 
at  about  340°  free  from  nitrogen,  which  on  analysis  gave 
figures  corresponding  to  the  formula — 

CI4HI202  =  C6H5-CH2-C0'C6H5, 

viz.,  85'8  per  cent  carbon  and  622  per  cent  hydrogen, 
the  theoretical  values  being  86'0  and  6-i2. 

The  decomposition  cannot  be  very  direCtly  formulated. 
The  first  stage  is  the  formation  of  the  hydrazide — 

C6H5'CH2-CO-NH-NH-C6H5 ; 

but  on  heating  this,  NH'NH  is  split  off,  which  imme¬ 
diately  breaks  up  and  reduces  neighbouring  molecules  of 
phenylhydrazine  partly  to  aniline  and  partly  to  benzene, 
with  liberation  of  nitrogen  and  ammonia. 

In  the  case  of  orthotoluic  acid,  C6H4.CH3.COOH,  a 
similar  aCtion  takes  place,  but  the  amount  of  high  boiling 
oil  (ketone)  is  somewhat  less,  and  the  amounts  of  benzene 
and  aniline  somewhat  greater. 

In  (the  case  of  phenylpropionic  acid  aCtion  also  takes 
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place  in  a  manner  analogous  to  that  observed  in  the  case 
of  phenylacetic  acid. 

Some  dibasic  acids,  for  example,  succinic  acid,  exhibit 
a  behaviour  similar  to  that  described  when  heated  with 
phenylhydrazine,  ammonia  and  nitrogen  escaping,  while 
a  high  boiling  oil,  free  from  nitrogen,  distils  over. 

The  authors  desire  to  reserve  the  further  study  of  these 
interactions  for  a  short  time. 


Kopp  Memorial  Lecture. 

An  extra  meeting  of  the  Society  will  be  held  on 
February  20, 1893,  at  8  p.m.,  the  anniversary  of  the  death 
of  Hermann  Kopp,  when  a  ledture  will  be  delivered  by 
Professor  Thorpe,  F.R.S. 


CORRESPONDENCE. 


THE  POSITION  OF  CHEMISTS. 

To  the  Editor  of  the  Chemical  News. 

Sir, — When  Mr.  Wm.  Thomson  states  that  a  constant 
maj'ority  of  the  Council  of  the  Institute  of  Chemistry  has 
consisted  of  Fellows  more  interested  in  teaching  than  in 
the  practice  of  consulting  and  analytical  chemistry,  it 
appears  to  me  that  he  states  what  is  not  a  fadt,  and  pub¬ 
lishes  as  widely  as  he  possibly  can  that  which  is  very 
misleading.  I  would,  therefore,  beg  all  those  who  have 
received  his  circulars  to  examine  the  List  of  Officers  and 
Council  printed  in  the  Register  for  1892  and  judge  for 
themselves. 

Of  those  who  are  professors,  lecturers,  or  teachers,  I 
can  count  but  eight  out  of  a  total  number  of  twenty-seven 
ordinary  members  of  Council.  Even  if  we  take  into 
account  the  president,  vice-presidents,  and  treasurer,  only 
twelve  out  of  the  thirty-five  individuals  can  be  supposed 
to  belong  to  the  class  to  which  Mr.  Thomson  refers. 

“  It  seems  curious,  therefore,  that  the  Council  of  the 
Institute  should  be  composed  chiefly  of  those  who  do  not 
belong  to  the  class  of  members  (by  far  the  largest)  for 
whose  benefit  the  Institute  was  specially  founded.”  (See 
Mr.  Thomson’s  letter,  Chemical  News,  vol.  lxvii.,  p.  23.) 

If  it  were  so  it  would  be  very  curious  ! — I  am,  &c., 

W.  N.  Hartley. 

January  14,  1892. 


POISONING  BY  AsH3. 


To  the  Editor  of  the  Chemical  News. 

Sir,— ^As  the  cases  of  poisoning  by  this  gas  are  rare,  I 
beg  leave  to  draw  your  attention  to  the  first  which  has 
occurred  in  this  country.  The  vidtim  was  the  Professor 
of  Chemistry  and  Mineralogy  in  the  University  of  Chile 
(Santiago) — Dr.  Hans  Oscar  Schulze — who  for  the  last 
ten  years  had  been  engaged  in  the  study  of  the  conditions 
under  which  bodies  take  the  colloidal  state,  having  already 
succeeded  in  obtaining  in  this  form  the  trisulphide  of 
antimony. 

‘  On  the  18th  November  (i8g2),  he  was  occupied  in  the 
laboratory  of  the  University  in  making  a  current  of  AsH3 
pass  through  a  solution  of  As203,  with  the  purpose  of 
obtaining  arsenic  in  a  soluble  form.  It  seems  that  the 
gas-generating  apparatus  was  not  hermetically  closed, 
and  let  escape  hydric  arsenide  in  so  small  a  quantity 
that  its  odour  was  not  noticed  by  Prof.  Schulze.  One 
hour  and  a  half  after  having  commenced  the  operation 
this  gentleman  felt  sick,  and  realised  that  he  was  poisoned 
by  the  AsH3.  He  left  the  laboratory,  but  before  doing  so 
wrote  in  chalk  by  the  side  of  the  apparatus,  “  Cuidado, 
AsH3!  ”  (take-care  !). 

Five  days  afterwards  he  was  dead,— -all  efforts  having 
proved .  useless  to  counteract  the  action  of  the  poison. 


Nothing  could  arrest  the  progress  of  the  uraemia  and  the 
rapid  destruction  of  the  red  corpuscles  (the  number  of 
which  decreased  to  1,800,000  per  cubic  millimetre),  and 
the  fatty  degeneration  of  the  tissues. 

Prof.  Schulze  had  studied  in  Freiberg  and  in  Leipzig; 
his  numerous  and  important  papers  on  chemistry  and 
mineralogy  have  been  published  in  the  scientific  periodi¬ 
cals  of  his  country,  Germany. — I  am,  &c., 

Q.  Newman. 

Valparaiso,  Laboratory  of  Chemistry, 

Naval  School,  December  8,  1892. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Note.— All  degrees  of  temperature  are  Centigrade  unless  otherwise 
expressed. 

Comptes  Rendus  Hehdomadaires  des  Seances,  de  l' Academic 
des  Sciences.  Vol.  cxvi.,  No.  1,  January  2,  1893. 

This  number  contains  no  chemical  matter. 


Bulletin  de  la  Societe  Chimique  de  Paris. 

Series  3,  Vols.  vii.  and  viii.,  No.  24. 

Determination  of  the  Acidity  due  to  the  Fixed 
and  the  Volatile  Acids  of  Wine. — J.  A.  Muller. — The 
determinations  of  potassium  bitartrate  of  tartaric  acid, 
succinic  acid,  and  tannin  being  effected,  the  acidity  of 
the  fixed  acids  enables  us  to  find  the  quantity  of  the  other 
acids  such  as  the  malic,  or  of  acid  salts  which  may  be 
present.  On  the  other  hand,  the  standard  of  the  volatile 
acids  shows  whether  the  wine  examined  is  sound  or 
diseased.  He  takes  first  the  total  acidity  in  10  c.c.  by 
means  of  a  standard  baryta- water,  1  c.c.  of  which  corre¬ 
sponds  to  o’oi  grm.  of  sulphuric  acid,  using  as  indicator 
an  alcoholic  solution  of  phenolphthaleine  at  5  grms.  per 
litre  ;  10  c.c.  of  the  wine  are  then  put  in  a  flask  contain¬ 
ing  about  100  c.c.,  the  neck  of  which  is  connected  to  a 
water-sprengel.  A  vacuum  is  made  and  maintained  for 
ten  minutes,  agitating  briskly  towards  the  end  to  facili¬ 
tate  the  expulsion  of  the  last  fractions  of  the  dissolved 
gases.  The  total  acidity  is  again  determined.  To  find 
the  acidity  due  to  the  fixed  acids  and  to  their  acid  salts, 
M.  Muller  evaporates  10  c.c.  of  the  wine  in  a  porcelain 
capsule  of  12  c.m.  in  diameter  and  having  a  round  bottom. 
The  evaporation  is  made  over  a  small  Bunsen  flame, 
holding  the  capsule  by  the  spout.  A  rotatory  movement 
is  given  to  the  liquid,  and  the  surface  is  blown  upon  from 
time  to  time  to  eliminate  the  vapours.  The  evaporation 
lasts  only  a  few  minutes,  and  the  residue  is  dried  for  two 
to  three  minutes,  taking  care  not  to  heat  the  capsule  to 
such  a  degree  that  it  becomes  painful  to  the  hand.  If 
there  are  any  brown  specks  in  the  residue  the  heat  has 
been  excessive.  The  residue  is  then  dissolved  in  distilled 
water  and  the  acidity  is  determined  again.  The  differ¬ 
ence  between  the  second  and  the  third  determination 
shows  the  volatile  acids.  The  difference  between  the 
first  and  the  second  is  due  to  C02. 


Contributions  to  Kjeldahl’s  Process  for  the  Deter¬ 
mination  of  Nitrogen. — Carl  Arnold  and  Konrad  Wede- 
meyer. — The  authors  examine  in  succession  the  adtion  of 
different  oxidising  agents;  the  behaviour  of  substances 
which  contain  nitrogen  in  ring-formed  combination  ;  the 
behaviour  of  compounds  which  contain  groups  connected 
by  atoms  of  nitrogen  ;  the  behaviour  of  some  other 
nitrogen  compounds  ;  comparative  determinations  of 
nitrogen  in  compounds  where  it  is  present  as  oxides,  and 
new  methods  for  determining  the  oxides  of  nitrogen. — 
Zeit.fur  Anal.  Chemie ,  xxxi.,  Part  5. 
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MEETINGS  FOR  THE  WEEK. 


MESSRS.  MACMILLAN  &  CO.’S  BOOKS 


Monday,  23rd. — Medical,  8.30. 

Tuesday,  24th. — Institute  of  Civil  Engineers,  8. 

-  Royal  Medical  and  Chirurgical,  8.30. 

-  Photographic,  8. 

-  Royal  Institution,  3.  “  The  Functions  of  the  Cere¬ 
bellum,  and  the  Elementary  Principles  of  Psycho¬ 
physiology,”  by  Prof.  Vidtor  Horsley,  F.R.S. 

-  Society  of  Arts,  S.  “  The  Theory  of  ‘  Storiation  ’ 

in  Art,”  by  Hugh  Stannus,  F'.R  I.B.A. 

Wednesday,  25th. — Society  of  Arts,  8.  “  The  Fine  Arts  in  Relation 
to  the  Sanitary  Condition  of  our  Great 
Cities,”  by  Wyke  Bayliss,  P.R.S.  Brit,  Arts. 

- -  British  Astronomical  Association,  5. 

— —  Geological  8. 

Thursday,  26th. — Royal,  4.30. 

-  Royal  Institution,  3.  “  Tennyson,”  by  the  Rev. 

Canon  Ainger,  M.A.,  LL.D. 

— —  Institute  of  Eledtrical  Engineers,  8. 

Friday,  27th. — Royal  Institution,  9.  “  The  Just-Perceptible  Differ¬ 
ence,”  by  Francis  Galton,  F.R.S.C 

-  Society  of  Arts,  8.  “  The  Development  and  Trans¬ 
mission  of  Power  from  Central  Stations,”  by  Prof. 
W.  Cawthorne  Unwin,  F.R.S. 

-  Physical,  5.  “Japanese  Magic  Mirrors,”  by  S.  P. 

Thompson,  F.R.S.  “  The  Perception  of  Colour,” 
by  W.  F.  Stanley,  F.G.S.  “  Recent  Determina¬ 
tions  of  Molecular  Refradtion  and  Dispersion,”  by 
Dt.  J.  H.  Gladstone,  F.R.S. 

Saturday,  28th,— Royal  Institution,  3.  “  Expression  and  Design  in 
Music,”  by  Prof.  C.  Hubert  H.  Parry,  M.A. 


TO  CORRESPONDENTS. 

W.  Rushby. — fi)  Prof.  Mallet’s  Address  on  the  Life  and  Work  of 
Stas  will  be  published  in  the  Chemical  News  in  the  course  of  a  few 
months.  (2)  See  the  Chemical  News,  vol.  lxiv.,  p.  108.  (3)  Proc. 

R.  S.  (4)  It  publishes  a  monthly  journal. 


Science  Instruments. 


AN  ILLUSTRATED  PRICED  AND 

T  T  DESCRIPTIVE  CATALOGUE  of  the  Instruments  of  Science 
which  are  used  in  teaching  and  demonstrating  every  branch  of 
Physical  Science,  as  well  as  of  the  Instruments  which  are  used  in 
Original  Research  and  in  the  applications  of  Science  to  Technical 
Industries  and  pursuits. 

Price  to  non-customers,  2s.  6d.  post  free. 


BRADY  AND  MARTIN, 

Northumberland.  Road  and  29,  Mosley  Street, 
NEWCASTLE-ON-TYNE. 

Partners  : — 

N.  H.  MARTIN,  C.  E.  STUART,  B.Sc.,  H.  SPARGO,  A.Sc.,  F.I.C, 

\A7ater-Glass,  or  Soluble  Silicates  of  Soda 

’  '  and  Potash,  in  large  or  small  quantities,  and  either  soiid 
or  in  solution,  at  ROBERT  RUMNEY’S,  Ardwick  Chemical 
Works,  Manchester. 

Silicates  of  Soda  and  Potash  in  the  state  ol 

^  Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufadture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W.  GOSSAGE  and  Sons,  Soap 
Works,  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co  19  and  20,  Water  Lane,  Tower 
Street,  E.C..  who  hold  stock  ready  for  delivery. 

THE  CHEMICAL  NEWS 

AND 

JOURNAL  OF  PHYSICAL  SCIENCE. 


Edited  by  WILLIAM  CROOKES,  F.R.S. 


Published  every  Friday.  Price  4a.  Annual  Subscription  post  free, 
including  Indices ,£i. 

CHARGES  FOR  ADVERTISEMENTS. 


£  S. 


Five  lines  in  column  (about  10  woids  to  line)  o  3 

Each  additional  line . .  0 

Whole  column  . .  15 

Whoie  page . 3  o 

A  reduction  made  tor  a  series  of  insertions. 

Cheques  and  Post-Office  Orders,  crossed  “  London  and  County 
Bank,”  payable  to  the  order  of  William  Crookes 

BOY  COURT,  LUDGATE  HILL,  LONDON,  E.C. 


FOR 

CHEMICAL  STUDENTS. 


THE  CHEMICAL  BASIS  OF  THE  ANIMAL  BODY; 

An  Appendix  to  Foster’s  “  Text-Book  of  Physiology.”  Fifth 
Edition.  By  A.  Sheridan  Lea,  M.A.,  D.Sc.,  F.R.S,,  University 
Ledturer  in  Physiology  in  the  University  of  Cambridge  ;  Fellow 
of  Caius  College.  8vo.,  cloth,  7s.  6 d. 

The  following  appendix  has  been  written  upon  the  same  lines  as  in 
former  editions,  save  that  it  has  been  enlarged,  and  in  reatity  now  con¬ 
stitutes  a  treatise  on  the  chemical  substances  occurring  in  the  animal 
body.  A  s  in  former  editions  it  is  entirely  the  work  of  Dr.  A .  Sheridan 
Lea.  The  references  given,  though  extensive,  are  not  intended  to  be 
exhaustive.  An  effort  has  been  made  to  make  the  references  to  recent 
■works  as  complete  as  possible,  other  references  are  to  papers,  which 
themselves  give  full  references,  and  will  therefore  serve  as  a  guide  to 
literature  of  the  subject ;  and  some  have  been  inserted  in  order  to  inform 
the  student  of  the  dates  at  which  important  results  were  first  described." 
— From  the  Preface. 

INORGANIC  AND  ORGANIC  CHEMISTRY.  A 

Complete  Treatise  on  Inorganic  and  Organic  Chemistry.  By  Sir 
H.  E.  Roscoe,  F.R.S.,  and  Prof.  C.  Schorlemmer,  F.R.S. 
Illustrated.  8vo.  Vols.  I.  and  II.  Inorganic  Chemistry.  Vol.  I. 
The  Non-Metallic  Elements.  21s.  Vol.  II.  Part  I.  Metals. 
18s.  Vol.  II.  Fart  II.  Metals.  18s.  Vol.  III.  Organic  Che¬ 
mistry.  Parts  I.,  II.,  IV.,  and  VI.  21s.  each.  Parts  III,  and 
V.  18s.  each. 

LESSONS  IN  ELEMENTARY  CHEMISTRY,  INOR- 

GANIC  AND  ORGANIC.  By  Sir  H.  E.  Roscoe,  F.R.S. 
Sixth  Edition,  thoroughly  Revised.  4s.  6 d. 

PRACTICAL  INORGANIC  CHEMISTRY.  By  Francis 

Jones,  F.R.S.E.  2 s.  6d. 

A  SERIES  OF  CHEMICAL  PROBLEMS,  WITH  KEY. 

By  T.  E.  Thorhe,  B.Sc,  New  Edition.  Revised  by  W.  Tate. 

25. 

PRACTICAL  ORGANIC. CHEMISTRY.  Byj.B.ConEN, 

Ph.D.  2s.  6 d. 

CHEMICAL  THEORY  FOR  BEGINNERS.  By  Leo- 

nard  Dobbin,  Ph  D.,  and  James  Walker,  Ph.D.,  D.Sc., 
Assistants  in  the  Chemistry  Department,  University  of  Edin¬ 
burgh.  i8mo.,  2S.  6 d. 

PRACTICAL  METALLURGY  AND  ASSAYING.  By 

Arthur  H.  Hiorns.  Globe  8vo.  6s. 

A  TEXT-BOOK  OF  ELEMENTARY  METALLURGY 

FOR  STUDENTS.  By  the  same.  4s. 

IRON  AND  STEEL  MANUFACTURE.  A  Text-Book 

for  Beginners.  By  the  same.  3s.  6d. 

MIXED  METALS  OR  METALLIC  ALLOYS.  By  the 

same.  6s. 

METAL  COLOURING  IAND  BRONZING.  By  the 

same.  5s. 

A  COURSE  OF  QUANTITATIVE  ANALYSIS  FOR 

STUDENTS.  By  Prof.  Hartley.  5s. 

A  TEXT-BOOK  OF  INORGANIC  CHEMISTRY.  By 

Prof.  Ira  Remsen.  8vo.  16s. 

ORGANIC  CHEMISTRY.  By  the  same.  Crown  8vo., 

6s.  6 d. 

INORGANIC  CHEMISTRY.  Bythesame.  Crown  8vo., 

6s.  6 d. 

THE  ELEMENTS  OF  CHEMISTRY.  By  the  same. 

New  Edition.  Fcap.  8vo. ,  2s.  6d. 

OUTLINES  OF  GENERAL  CHEMISTRY.  By  Prof. 

Wilhelm  Ostwald.  Translated,  with  the  Author’s  sanction, 
by  James  Walker,  D.Sc,,  Ph.D.  8vo.  10s.net. 

METHODS  OF  GAS  ANALYSIS.  By  Dr.  Walther 

Hempel.  Translated  by  Dr.  L.  M.  Dennis.  Cr.  8vo.,  7s.  6d, 

BLOWPIPE  ANALYSIS.  By  J.  Landauer.  Author- 

ised  Translation  by  J.  Taylor,  of  Owens  College,  Manchester. 
New  and  thoroughly  revised  Edition.  4s.  6 d. 

CHEMICAL  ARITHMETIC.  With  1200  Problems.  By 

S.  Lupton,  M.A.  2nd  Edition,  revised.  P'cap.  8vo.  4s.  6 d. 

THE  CHEMISTRY  OF  PHOTOGRAPHY.  By  Raphael 

Meldola,  F.R.S.,  Professor  of  Chemistry,  Technical  College, 
Finsbury.  Cr.  8vo.  6s. 


MACMILLAN  &  CO.,  LONDON, 


Chmical  News,  i 
Jan.  27,  1&93.  / 


£j  ..  ■ '  %  , 

Rata  oppEx plosion  in  Gases. 


39 


THE  CHEMIC 


Vol.  LXVII 


THE  RATE  OF  EXPLOS 

By  HAROLD  B.  DIXON,  m\^S»  « 
Professor  of  Chemistry  in  the  Owens  College," ''M'anchester. 


10.  The  propagation  of  the  explosion  wave  in  gases 
must  be  accompanied  by  a  very  high  pressure  lasting  for 
a  very  short  time.  The  experiments  of  MM.  Mallard 
and  Le  Chatelier,  as  well  as  the  author’s,  show  the  pre¬ 
sence  of  these  fugitive  pressures.  It  is  possible  that 
data  for  calculating  the  pressures  produced  may  be  de» 
rived  from  a  knowledge  of  the  densities  of  the  unburnt 
gases  and  of  their  rates  of  explosion. 


ON  A 


1.  Berthelot’s  measurements  of  the  rates  of  explosion 
of  a  number  of  gaseous  mixtures  have  been  confirmed. 
The  rate  of  the  explosion  wave  for  each  mixture  is  con¬ 
stant.  It  is  independent  of  the  diameter  of  the  tube 
above  a  certain  limit. 

2.  The  rate  is  not  absolutely  independent  of  the  initial 
temperature  and  pressure  of  the  gases.  With  rise  of  tem¬ 
perature  the  rate  falls;  with  rise  of  pressure  the  rate  in¬ 
creases  ;  but  above  a  certain  crucial  pressure  variations  in 
pressure  appear  to  have  no  effect. 

3.  In  the  explosion  of  carbonic  oxide  and  oxygen  in  a 
long  tube,  the  presence  of  steam  has  a  marked  effect  on 
the  rate.  From  measurements  of  the  rate  of  explosion 
with  different  quantities  of  steam,  the  conclusion  is  drawn 
that  at  the  high  temperature  of  the  explosion  wave,  as 
well  as  in  ordinary  combustion,  the  oxidation  of  the  car¬ 
bonic  oxide  is  effected  by  the  interadtion  of  the  steam. 

4.  Inert  gases  are  found  to  retard  the  explosion  wave 
according  to  their  volume  and  density.  Within  wide 
limits  an  excess  of  one  of  the  combustible  gases  has  the 
same  retarding  effedt  as  an  inert  gas  (of  the  same  volume 
and  density)  which  can  take  no  part  in  the  readtion. 

5.  Measurements  of  the  rate  of  explosion  can  be  em¬ 
ployed  for  determining  the  course  of  some  chemical 
changes. 

In  the  explosion  of  a  volatile  carbon  compound  with 
oxygen,  the  gaseous  carbon  appears  to  burn  first  to  car¬ 
bonic  oxide,  and  afterwards,  if  oxygen  is  present  in  excess, 
the  carbonic  oxide  first  formed  burns  to  carbonic  acid. 

6.  The  theory  proposed  by  Berthelot — that’  in  the 
explosion  wave  the  flame  travels  at  the  mean  velocity  of 
the  products  of  combustion — although  in  agreement  with 
the  rates  observed  in  a  certain  number  of  cases,  does  not 
account  for  the  velocities  found  in  other  gaseous 
mixtures. 

7.  It  seems  probable  that  in  the  explosion  wave — 

(1)  The  gases  are  heated  at  constant  volume,  and  not 

at  constant  pressure  ; 

(2)  Each  layer  of  gas  is  raised  in  temperature  before 
being  burnt ; 

(3)  The  wave  is  propagated  not  only  by  the  move¬ 
ments  of  the  burnt  molecules,  but  also  by  those 
of  the  heated  but  yet  unburnt  molecules  ; 

(4)  When  the  permanent  volume  of  the  gases  is 
changed  in  the  chemical  reaction,  an  alteration 
of  temperature  is  thereby  caused  which  affedis 
the  velocity  of  the  wave. 

8.  In  a  gas,  of  the  mean  density  and  temperature  cal¬ 
culated  on  these  assumptions,  a  sound  wave  would  travel 
at  a  velocity  which  nearly  agrees  with  the  observed  rate 
of  explosion  in  those  cases  where  the  products  of  combus¬ 
tion  are  perfedt  gases. 

9.  With  mixtures  in  which  steam  is  formed,  the  rate  of 
explosion  falls  below  the  calculated  rate  of  the  sound 
wave.  But  when  such  mixtures  are  largely  diluted  with 
an  inert  gas,  the  calculated  and  found  velocities  coincide. 
It  seems  reasonable  to  suppose  that  at  the  higher  tem¬ 
peratures  the  lowering  of  the  rate  of  explosion  is  brought 
about  by  the  dissociation  of  the  steam,  or  by  an  increase 
in  its  specific  heat,  or  by  both  these  causes. 


NEW  BOILING  AND  DISTILLING  VESSEL.* 
By  THEOD,  FREDERKING. 

An  invention  has  lately  been  made  in  Germany  which 
is  likely  to  become  of  great  importance  for  the  whole 
chemical  industry,  for  breweries,  for  manufadturers  of 
food-stuffs,  &c.  This  invention, which  has  been  patented 
in  all  countries,  relates  to  a  boiling  vessel  which  does  not 
come  into  contact  with  the  fire,  and  in  which  any  com¬ 
bustible,  explosive,  and  similar  matter,  may  be  boiled, 
vaporised,  melted,  or  distilled,  which  requires  to  be  boiled 
at  a  precisely  fixed  temperature,  and  which  possesses  a 
high  boiling  or  melting  point. 

The  peculiarity  of  the  vessel  is,  that  pipes  of  great 
strength  are  cast  into  its  massive  metal  walls,  so  that  the 
heat  introduced  into  the  pipes  is  rapidly  communicated 
to  the  good  condudting  wall  and  to  the  contents  of  the 
vessel.  The  pipes  may  be  so  thick-walled  (for  instance, 
Perkin’s  pipes)  as  to  bear  any  required  pressure,  the  walls 
of  the  vessel  being  consequently  entirely  free  from  the 
pressure  of  the  heating  medium.  By  these  means,  the 
steam  pressure,  instead  of  being  limited  to  three  atmo¬ 
spheres,  as  formerly,  may  be  increased  to  any  degree 
without  danger,  so  that,  for  instance,  with  an  additional 
pressure  in  the  steam  boiler  of  six,  eight,  or  ten  atmo¬ 
spheres,  a  boiling  temperature  of  150°,  160°,  or  1800  C. 
may  be  obtained. 

Higher  temperatures  than  those  which  can  be  obtained 
by  steam  are  reached  in  a  simple  way  by  hot-water 
heating.  For  this  purpose  an  apparatus  of  Perkin’s  or 
other  similar  pipes,  situated  in  a  suitable  stove,  is  con¬ 
nected  with  the  pipes  in  the  walls  of  the  vessel  into  a 
closed  pipe  system.  Distilled  or  condensation  water  filled 
into  the  pipes  will  circulate  through  the  pipe  system, 
taking  up  heat  in  the  stove  and  transmitting  it  to  the 
massive  walls  of  the  vessel  and  to  the  contents  of  the 
latter.  As  water  cannot  evaporate  in  a  closed  conduit, 
a  temperature  of  from  350°  to  400°  C.  can  be  reached 
easily  and  without  inconvenience.  These  boiling  arrange¬ 
ments,  being  neither  steam  nor  hot  water,  are  not  subject 
to  governmental  supervision,  for  as  the  strength  of  the 
pipes  is  tried  up  to  300  atmospheres,  and  as  they  contain 
but  a  small  quantity  of  water,  as  moreover  the  walls  of 
the  vessel  are  free  from  pressure,  and  as  the  stove  may  be 
ereCted  at  any  distance  from  the  boiling  vessel,  there  is 
no  danger  in  working. 

As  may  be  foreseen,  the  vessel_worked  by  steam  should 
be  quickly  adopted  in  breweries  for  the  coppers,  because 
the  great  losses  of  fuel,  as  well  as  of  the  copper  burning 
through  when  they  are  heated  over  fire,  make  the  intro¬ 
duction  of  steam  boiling  very  desirable,  and  because  the 
deficiencies  connected  with  the  former  way  of  boiling  by 
steam  in  double  walled  vessels  with  a  low  steam  pres¬ 
sure  are  entirely  done  away  with.  Moreover,  the  boiling 
of  pitch  is  also  advantageously  effected  with  patent  vessels 
and  water  heating,  on  account  of  the  former’s  great  danger 
of  fire.  As  the  stove  may  be  placed  in  any  side  room, 
danger  of  fire  in  the  pitch-boiling  house  will  be  out  of 
question. 

The  steam  boiling  vessels  are  also  employed  with 
advantage  for  the  melting  of  tallow  or  grease  ;  the  requi- 


*  Abstract  of  the  Bakerian  LeCture  read  before  the  Royal  Society, 
January  19, 1893. 
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site  temperature  of  about  iCo°  to  170°  being  easily  obtained 
through  steam  of  eight  or  ten  atmospheres  additional 
pressure  introduced  into  the  walls  of  the  vessel.  By  the 
employment  of  a  steam  boiler,  specially  ereded  for  the 
melting,  the  working  may  be  arranged  to  be  very  profit¬ 
able. 

The  patent  vessels  with  hot  water  arrangement  are  of 
great  importance — for  instance,  for  the  manufacturing  of 
printer’s  inks,  oil  cloth,  &c.,  for  the  boiling  of  linseed  oil, 
and  for  all  industries  working  with  resins,  pitch,  tar,  dis¬ 
tillation  of  coal,  &c.  These  few  examples  are  sufficient 
to  show  what  important  part  the  new  boiling  vessel  is  to 
play  in  industry,  and  we  will  only  still  mention  the  melting 
of  sulphur  (which  may  be  effected  in  the  patent  vessel 
with  steam  at  four  atmospheres  additional  pressure, 
without  danger  and  in  less  time  than  over  fire),  the 
manufacture  of  soap  and  candles,  perfumery,  essential 
oils,  colours  (for  instance,  boiling  vessel  constructed  as 
autoclaves),  and  the  dye-works.  At  the  same  time, 
conscious  that  this  does  not  by  any  means  exhaust  the 
availableness  of  the  apparatus,  we  may  even  say  that  it 
will  soon  be  adopted  in  all  industries  where  boiling, 
vaporising,  melting,  or  distilling  is  done. 


ON  THE 

PROBABLE  SPECTRUM  OF  SULPHUR. 

By  JOSEPH  SWEETMAN  AMES. 

While  pursuing  in  the  winter  of  1889  some  investiga¬ 
tions  on  the  speCtrum  of  hydrogen,  I  was  surprised  to  find 
on  several  of  my  photographic  plates  lines  which  evi¬ 
dently  had  no  connection  with  hydrogen.  These  lines 
formed  most  beautiful  series,  bearing  a  striking  resem¬ 
blance  to  the  B  group  of  the  solar  speCtrum.  In  some 
cases  the  series  overlap,  in  others  they  are  perfectly  dis¬ 
tinct.  The  head  of  each  series  is  towards  the  shorter 
wave-lengths,  and  the  lines  are  generally  grouped  in 
pairs.  There  is  one  very  faint  series  of  pairs  beginning 
about  wave-length  2860;  at  wave  length  3020  a  series  of 
single  lines  begins;  from  wave-length  3065  to  wave¬ 
length  3200  there  is  almost  hopeless  confusion  of  over¬ 
lapping  series,  most  of  the  lines  being  strong  and  sharp  ; 
and  at  wave-length  3200  begins  a  series  of  at  least  twelve 
pairs,  which  in  its  intensity  and  in  all  its  physical  proper¬ 
ties  is  remarkably  like  the  B  group. 

My  reason  for  believing  these  series  to  belong  to  the 
speCtrum  of  sulphur  are  largely  negative  ones.  The 
plates  on  which  they  appeared  were  taken  consecutively 
on  the  same  day.  Since  then  I  have  tried  to  secure  the 
same  or  similar  conditions  ;  but  not  once  have  I  found  a 
trace  of  the  lines.  I  was  using  vacuum  tubes  containing 
large  aluminium  electrodes;  and  the  hydrogen  was 
admitted  to  the  tubes  over  a  mercury  trap.  Plugs  of 
sulphur,  blocked  by  glass  wool,  were  interposed  in  the 
connecting  tubes  to  stop  the  mercury  vapour.  It  some¬ 
times  happened  that  the  hydrogen  would  bubble  up 
through  the  mercury  trap  faster  than  was  desirable;  and 
it  is  perfectly  possible  that  with  the  mercury  vapour, 
traces  of  which  could  always  be  detected  in  my  tubes, 
some  particles  of  sulphur  were  carried  through.  The  only 
impurity  detected  in  my  tubes  was  mercuiy.  Traces  of 
water  vapour  always  linger  on  the  walls  of  vacuum  tubes, 
but  its  speCtrum  is  known.  I  have  compared  these  new 
lines  with  all  the  speCtra  at  my  disposal,  and  can  find  no 
agreement.  The  faCt  that  these  lines  form  series  so 
wonderfully  like  the  B  group,  which  is  due  to  oxygen,  is 
an  argument,  however  faint,  that  they  may  belong  to  sul¬ 
phur,  since  oxygen  and  sulphur  are  so  closely  connected 
chemically. 

Being  unable  to  convince  myself  thatthe  speCtrum  which 
I  obtained  was  really  due  to  sulphur,  I  have  never  measured 
my  plates  carefully.  I  publish  this  note  now  only  in  the 
hope  that  some  investigator  may  be  able  to  succeed  better 


than  I  in  securing  the  necessary  conditions  for  repeating 
my  observations. — Astronomy  and  Astro-Physics,  January 
1893. 


SOME  REMARKS  ON  THE  EXAMINATION 
OF  THE  RARE  GADOLINITE  EARTHS,  AND 
IN  PARTICULAR  ON  DETERMINING 
THE  EQUIVALENTS  OF  THESE 
EARTHS  BY  CONVERTING  THE  OXIDE 
INTO  THE  SULPHATE. 

By  GERHARD  KRUSS. 

(Concluded  from  p.  33). 

For  the  complete  removal  of  the  excess  of  sulphuric 
acid  without  the  formation  of  basic  sulphate,  the  crucible 
is  placed  above  the  flame,  3  c.m.  in  height,  of  an  ordi¬ 
nary  Bunsen  burner,  provided  with  a  chimney  so  that  the 
point  of  the  flame  is  at  the  distance  of  8  c.m.  from  the 
bottom  of  the  crucible.  After  one  hour  the  flame  is  raised 
to  8  c.m.  After  six  hours  the  crucible  is  allowed  to  cool 
for  one  hour  in  the  exsiccator  and  weighed.  It  is  then 
heated  again  for  six  hours,  again  weighed,  &c.  The 
second  weighing  generally  agrees  with  the  former  except 
for  the  slight  increase  of  weight  which  takes  place  during 
weighing.  If  this  is  not  the  case  with  larger  quantities, 
the  third  or  fourth  weighing  proves  constant. 

In  any  case  already  in  the  third  or  fourth  weighing, 
the  scale  should  be  loaded  with  the  same  weights  used  in 
the  first  weighing,  or  rather  less,  before  the  crucible  with 
sulphate  is  removed  from  the  phosphoric  anhydride  desic¬ 
cator  to  the  balance.  The  same  procedure  is  also  to  be 
employed  in  taking  the  constant  weight  of  the  earths 
after  repeated  ignition. 

A  quantity  of  o'2  grm.  oxide  is  sufficient  for  an  accurate 
result,  and  it  is  not  advisable  to  use  more  than  0^5  grm. 
earth  for  determining  the  equivalent,  as  otherwise  the 
sulphate  formed  can  only  be  brought  to  a  constant  weight 
after  a  very  long  time.  For  the  conversion  of  oxide  into 
sulphate  porcelain  crucibles  were  preferred  to  those  of 
platinum.  Independently  of  the  considerable  number  of 
crucibles  requisite  for  the  simultaneous  performance  of 
ten  to  fifteen  analyses,  the  substance  may  be  more  easily 
heated  uniformly  to  several  hundred  degrees  in  a  porce¬ 
lain  crucible  than  in  one  of  platinum,  since  platinum 
conducts  away  the  heat  more  quickly  from  the  hottest 
part  of  the  bottom.  It  might  be  objeded  against  the  use 
of  porcelain  that  during  the  conversion  of  the  oxide  into 
sulphate,  by  fuming  off  the  free  acid,  the  glaze  of  the 
crucible  might  be  perhaps  attacked,  and  thereby  the 
weight  of  the  crucible  might  vary  during  the  experiment. 

Only  in  single  cases  was  the  glaze  of  the  crucible  found 
distinctly  corroded  after  being  once  used,  which  was 
accompanied  by  a  considerable  loss  of  weight  of  the  cru¬ 
cible.  In  such  case,  not  merely  the  determination  in 
question,  but  the  crucible  itself  was  at  once  rejeded.  But 
if  the  weight  of  the  crucible  varied  in  the  course  of  the 
first  experiment  only  by^o  or  ^  of  a  m.grm.,  the  crucible 
could  be  used  for  an  extensive  series  of  determinations. 
In  order  to  show  the  permanence  of  the  crucibles  used, 
the  author  gives  the  weights  which  some  of  them  showed 
after  repeated  ignitions. 

In  order  to  show  the  stable  nature  of  the  crucibles 
employed,  I  append  the  weights  of  some  of  them  after 
each  ignition  before  a  new  determination.  The  numbers 
show  sufficiently  the  suitableness  of  porcelain  crucibles 
for  the  purpose  in  question. 

The  following  data  show,  in  opposition  to  the  experi¬ 
ments  of  G.  H.  Bailey,  that  the  rare  earths  may  be 
quantitatively  converted  into  sulphate  whether  they  are 
strongly  or  feebly  basic,  and  that  in  the  process  of  driving 
off  the  excess  of  sulphuric  acid,  we  can  arrive  at  a  point 
where  the  weight  is  constant.  This  may  be  seen  from 
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the  following  results,  which  show  the  weights  of  crucible 
+  earthy  sulphates  after  repeated  ignitions — each  time 
for  six  hours — and  weighing. 


Erbium  sulphates. 

Ytterbium  sulphate.  , - ’ - ,  Yttrium  sulphate. 


R  =  172-03 
8-6494 
8-6496 
8-6496 
8-6495 


hi 

R=  169-6 
7-6125 
76122 
7-6122 
7-6123 


R=  165-43 
6-9538 

6-9536 

6-953? 

69536 


III 

R  =  93'72 
6-2906 
6-2908 
6-2908 
6-2907 


Didymium  sulphates. 


R=  140-2 
7'8589 

78585 
7’8583 

78586 


ill 

R  —  I45'I7 

ir-2735 

11-2731 
n-2735 
1 1-2723 
11-2725 


III 

R=  144-53 

13-2030 

13-2026 

13-2029 

13-2026 

13-2027 


The  residual  sulphates,  in  spite  of  the  prolonged  heat¬ 
ing  above  the  incipient  boiling-point  of  sulphuric  acid, 
did  not  give  off  any  more  acid.  They  also  gave  clear 
solutions  in  water.  Hence,  according  to  the  accepted 
view,  they  were  neutral  sulphates.  Still,  it  might  be 
objected  that  a  basic  earthy  sulphate  may  possibly  be 
slightly  soluble  in  a  concentrated  solution  of  neutral  sul¬ 
phate,  and  that  the  observation  of  the  perfect  solubility 
of  the  residue,  after  the  ignition,  does  not  justify  the 
conclusion  of  the  absence  of  basic  salt. 

If  during  the  expulsion  of  the  excessive  sulphuric  acid 
there  has  been  formed  in  part  a  basic  sulphate,  it  must 
seem  strange  that  on  further  ignition  to  the  same  tem¬ 
perature  this  decomposition  is  suddenly  arrested ,  whilst 
in  such  decompositions  the  weight  of  the  substance 
approaches  asymptotically  to  a  constant  limit  value.  But 
in  this  case  the  weight  of  the  sulphate  can  by  no  means 
remain  unchanged  at  two  different  temperatures.  At  a 
higher  temperature  the  decomposition  must  certainly 
continue  if  the  formation  of  a  basic  salt  has  begun  at  a 
lower  temperature.  The  following  experiments  show  the 
behaviour  of  the  sulphates  in  this  direction.  The  mate¬ 
rials  employed  were : — 

No.  1.  No.  2.  No.  3. 

Yttria —  Ytterbia —  Terbiniferous 
almost  white,  snow-white,  yttria — yellow. 


D.  +  oxide 


I. 


II. 


III. 


IV. 


7-4856 

6  7979 

8-1175 

7'9I53 

7-3603 

8-4007 

( 8-5282 

7-613 

8-68oo 

\  8-52 

7-610 

86779 

18-48 

7-6083 

8-6768 

/  8-3643 

7-6066 

8  6765 

8-3615 

7-6064 

8-6758 

1  8361 

7-6063 

8-6757 

1  8*3578 

7-6061 

86759 

I8-3578 

76060 

'-8-3582 

83568 

7-6059 

8  6757 

83572 

7-6061 

8-6755 

18-3568 

7-6060 

8-6756 

J  8-3568 

7-6060 

1  S’3570 

7-6059 

The  numbers  under  I.  represent  the  weights  of  the 
crucibles  +  sulphates  after  each  eight  hours’  heating 
on  the  iron  plate  with  the  triple  burner.  In  II.  each  was 
heated  for  eight  hours  with  a  direct  Bunsen  flame  3  8  c.m. 
high  (regulated  with  a  precision  cock),  so  that  it  ;  point 
was  at  the  distance  of  8"6  c.m.  from  the  bottom  of  the 
crucible.  Neither  lead  nor  tin  fused  so  that  the  tempera¬ 
ture  was  evidently  below  228°,  and  yet  constancy  was 
obtained  for  specimens  2  and  3. 

In  III,  the  crucibles  were  heated  for  eight  hours  with 


a  Bunsen  flame  9  c.m.  in  height,  the  point  of  which  was 
at  the  distance  of  4  c.m.  from  the  bottom  of  the  crucible. 
Lead  melted  at  this  temperature,  so  that  the  heat  was 
raised  to  3250  or  higher.  In  IV.  the  flame,  11  c.m.  in 
height,  reached  almost  to  the  bottom  of  the  crucible. 
Zinc,  or  antimony,  did  not  melt  at  this  temperature,  so 
that  it  must  have  been  below  4150.  It  may,  approxi¬ 
mately,  have  been  from  370°  to  3S00.  It  must  have  been 
between  3250  and  4150,  and  indeed  considerably  above  the 
melting-point  of  lead  (325°),  as  this  had  been  already 
exceeded  in  III. 

Except  in  experiment  No.  1  the  earthy  sulphates  had 
given  off  all  free  acid  completely  below  228%  even  if  only 
on  prolonged  heating.  If  we  consider  the  sulphate  of  the 
feeblest  base  ytterbium  sulphate  (experiment  No.  2), 
which  must  be  most  readily  decomposed  by  heat,  and 
which  reached  a  constant  weight  even  below  228°,  after 
being  heated  for  forty  hours  up  to  380°,  retained  the  same 
weight. 

The  determination  of  the  equivalents  of  the  gadolinite 
earths,  by  converting  the  oxide  into  anhydrous  sulphate, 
can  therefore  be  conducted  with  perfect  exactitude  if  the 
fuming  off  the  excess  of  free  acid  is  cautiously  effected  by 
keeping  the  crucibles  first  at  from  200°  to  220°,  and  then 
gradually  heating  above  2go°  — the  point  at  which  sul¬ 
phuric  acid  begins  to  boil — up  to  about  350°.  In  this 
manner  we  obtain  neutral  earthy  sulphates  free  from  un¬ 
combined  sulphuric  acid  and  from  basic  sulphates.  If 
the  conditions  of  the  experiment  are  regulated  by  means 
of  precision  gas-cocks,  the  conversion  of  the  earths  into 
sulphates  can  be  effected  simultaneously  in  a  great  number 
of  determinations  without  the  necessity  for  unbroken 
attention.  If  the  earthy  sulphates  are  heated  above  the 
melting-point  of  antimony,  the  sulphate  is  gradually 
decomposed,  with  continuous  loss  of  weight. 

Finally,  it  must  again  be  pointed  out,  that  the  excess 
of  sulphuric  acid  must  be  driven  off  with  the  least  possible 
interruption,  and  that  the  contents  of  the  crucible  must 
not  be  allowed  to  stand  in  moist  air  before  the  end  of 
the  operation.  In  such  cases  the  salt  tumefies,  and  on 
further  heating  is  found  in  a  state  of  much  finer  division, 
so  that  the  crucible  is  more  completely  filled  ;  the  con¬ 
tents  of  the  crucible  cannot  then  be  so  uniformly  heated 
as  when  smaller  quantities  of  sulphate  cover  the  bottom 
in  the  form  of  crusts. 

In  such  a  finely-divided  and  more  unfavourable  state 
was  the  yttria  No.  1,  mentioned  in  the  above  table. 
Hence  this  sulphate  did  not  reach  a  constant  weight  until 
later.  It  is  equally  unfavourable  to  use  more  than  0-5 
grm.  of  earth  for  the  experiment,  as  a  longer  time  is 
required  before  the  weight  becomes  constant.  According 
to  the  above  example,  1-3073  grms.  of  a  terbiferous  yttria 
after  conversion  into  sulphate,  yielded  exactly  the  same 
hi 

R  of  99-6  for  this  yttria  material  as  0-2832  grm.  of  the 
same  oxide  in  another  determination.  Determinations  of 
equivalents,  with  from  0'2  to  0-4  grm.  of  the  earth  in  con¬ 
siderable  time,  and  at  the  same  time  with  equally  distinct 
results. 

The  above  method  for  determining  the  combining 
weights  of  the  earths  is  perfectly  unobjectionable  under 
the  conditions  laid  down.  It  was  applied  in  this  manner 
in  the  researches  on  erbium,  holmium,  and  terbium  (to 
be  given  below),  as  well  as  in  new  methods  for  separating 
the  earths. 

Before  reporting  the  latter,  I  wish  to  insert  a  brief  con- 
speCtus  of  the  methods  hitherto  employed  for  separating 
and  isolating  the  yttrium  and  cerium  earths.  •  The  con¬ 
spectus  has  been  drawn  up  by  Dr.  A.  Loose.  In  our 
more  extensive  inorganic  text-books,  and  in  some  general 
collected  works  on  chemistry,  there  may  be  found  in  part 
excellent  monographs  of  the  rare  earths.  But  such  a 
conspeCtus  may  now  be  made  considerably  more  com¬ 
plete,  especially  as  of  late  many  researches  have  been 
made  in  this  department.  Perhaps  the  following  con¬ 
speCtus,  drawn  up  as  briefly  as  possible,  and  characterised 
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by  its  modified  arrangement,  may  be  found  to  facilitate  a 
view  of  previous  researches  in  this  direction,  and  to  render 
references  to  the  bibliography  of  the  subjedi  more  easy. 


THE  CONSTITUTION  OF  MAGNETIC  OXIDES.* 
By  STEPHEN  H.  EMMENS. 

In  the  process  of  nickel  manufacture  practised  by  the 
Emmens  Metal  Company  at  Youngwood,  Westmoreland 
Co.,  Pa.,  the  metal  is  granulated  by  pouring  it,  when 
molten,  into  water.  This  operation  usually  proceeds 
quietly  and  without  interruption;  but  occasionally  sharp 
explosions  take  place  as  the  metal  touches  the  surface  of 
the  water.  Investigation  into  the  conditions  of  these 
explosions  has  shown  that  the  phenomenon  is  always 
accompanied  by  a  more  or  less  oxidised  state  of  the 
molten  metal ;  that  is  to  say,  the  nickel  ore  has  not  been 
completely  reduced  to  metal  in  the  operations  preceding 
that  of  granulation. 

It  is  also  noticed  that  when  no  explosions  occur,  and 
when  the  molten  metal  sinks  quietly  to  the  bottom  of  the 
granulating  vessel,  bubbles  of  gas  rise  to  the  surface  of 
the  water  and  burn  there  with  a  blue  flame. 

Inasmuch,  then,  as  the  fully  reduced  metal  appears  to 
decompose  water,  and  as  the  partially  reduced  metal 
causes  an  explosion  when  coming  into  contact  with  water, 
it  would  seem  that,  in  the  latter  case,  the  presumably 
homogeneous  mass  of  molten  metal  consists  partly  of 
molecules  of  free  nickel  which  liberate  hydrogen  from  the 
water,  and  partly  of  molecules  of  nickel  oxide  which 
supply  oxygen  to  at  once  combine  explosively  with  the 
hydrogen. 

This  explanation,  namely,  that  an  oxide  of  nickel 
probably  exists  in  which  the  metal  is  partly  metallic  and 
partly  oxidised,  suggests  an  analogous  explanation  of  an 
analogous  phenomenon,  i.e.,  the  magnetic  character  of 
certain  oxides. 

Chemists  have  hitherto  been,  for  the  most  part,  agreed 
in  considering  the  magnetic  oxide  of  iron,  Fe304,  as  being, 
to  quote  Mendeleeff  (“  Principles  of  Chemistry,”  trans¬ 
lated  by  Kamensky  and  Greenaway),  “  composed  of 
ferrous  and  ferric  oxides.”  Indeed,  Mendeleeff  specific¬ 
ally  speaks  of  11  the  so  called  magnetic  oxide  containing 
atomic  quantities  of  the  suboxide  and  oxide,  viz.,  FeO, 
Fe203  =  Fe304.”  And  the  new  edition  of  “  Watts’ 
Dictionary  ”  says  “  Fe304  may  be  regarded  as  FeO, 
Fe203  ”  ;  while  the  old  edition  (Second  Supplement) 
gives  the  following  graphic  formula  for  Fe304  :  — 


Fe  =  0 


Fe  =  0 


in  which  ferrous  (bivalent)  iron  is  represented  as  forming 
an  unsaturated  compound,  Fe02,  which  is  united  with  an 
unsaturated  compound,  Fe204,  of  ferric  (in  this  case 
quadrivalent)  iron.  Drechsel,  on  the  other  hand  (“Intro¬ 
duction  to  the  Study  of  Chemical  Reactions,”  translated 
by  Merrill),  admits  Fe304,  or  rather  FegOs,  to  a  place 
among  the  true  iron  oxides,  and  pictures  its  constitution 
as  follows  : — 


contending  that  iron  is  quadrivalent  only,  and  not  at  any 
time  either  bivalent  or  trivalent. 

None  of  these  views  throw  any  light  upon  the  most 
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remarkable  property  of  Fe304  ;  that  is  to  say,  they  show 
no  reason  why  it  should  be  much  more  magnetic  than  its 
fellow  oxides,  and  especially  than  the  protoxide,  FeO, 
which  contains  a  larger  percentage  of  the  metal.  The 
question,  therefore,  of  the  true  molecular  constitution  of 
magnetic  iron  oxide  may  be  regarded  as  being  still  an 
open  one  ;  unless,  indeed,  there  be  any  considerations  of 
paramount  importance  already  advanced  for  compelling 
the  recognition  of  Fe0,Fe203.  If  we  search  for  such 
reasons  we  shall  find  them  to  be  two  in  number,  viz, : — 

1.  The  Argument  from  Isomorphism.  —  Magnetite 
(Fe304)  is  found  in  nature  as  a  mineral  isomorphous  with 
spinel  (MgAl204),  gahnite  (ZnAl204),  zeilanite  (FeAl204) , 
franklinite  (ZnFe204),  and  chromite  (FeCr204).  It  is 
assumed  that  spinel  must  contain  MgO,  that  gahnite  and 
franklinite  must  contain  ZnO,  that  zeilanite  must  contain 
A1203,  that  chromite  must  contain  Cr203,  and  that  there¬ 
fore  the  former  three  must  also  contain  Fe203  and  the 
latter  two  FeO.  But  if  these  assumed  necessities  do  not 
in  point  of  fad  exist,  the  argument  falls  to  the  ground; 
and  as  no  attempt  is  made  to  prove  their  existence  we 
are  justified  in  treating  the  argument  as  of  no  weight, — 
a  very  frequent  thing  in  cases  of  isomorphism. 

2.  The  Argument  from  Solution. — If  Fe304  be  dissolved 
by  acids,  ferrous  and  ferric  salts  are  found  in  solution. 
This  is  held  as  proof  that  Fe304  consists  of  FeO  and 
Fe203.  But  if  Fe  be  dissolved  by  H2S04  and  form 
FeS04,Aq,  no  one  dreams  of  declaring  that  Fe  must 
have  contained  FeO.  Solution  certainly  implies  a  degree 
of  molecular  disaggregation  that  admits  of  re-arrange¬ 
ment  ;  and  so  far  from  the  presumption  being  in  favour 
of  a  continuance  of  pre-existing  molecular  structure,  it  is 
obviously  the  reverse. 

Seeing,  then,  that  no  good  reason  exists  for  regarding 
Fe304  as  Fe0,Fe203,  it  may  be  well  to  enquire  whether 
any  valid  arguments  can  be  advanced  against  such  a  view. 

First,  the  compound  Fe203  is  of  a  very  stable  charadier, 
and  is,  with  reason,  regarded  as  “  saturated.”  If,  then,  it 
be  linked  to  FeO,  this  can  only  be  by  means  of  some 
hitherto  unknown  and  unrecognised  affinity  invented  or 
imagined  for  the  occasion. 

Secondly,  FeO  is  of  a  very  unstable  charadier  ;  so  much 
so,  indeed,  that  the  ordinary  assumption  of  its  being 
“  saturated  ”  appears  to  have  very  slender  foundation. 
Its  combinations  with  Fe203  by  means  of  the  mysterious 
affinity  above  mentioned  should  not,  apparently,  interfere 
with  its  proneness  to  oxidation  ;  and  the  compound 
Fe0,Fe203  should  readily  change  into  2Fe203,  whereas, 
in  point  of  fadt,  Fe304  is  so  stable  and  unoxidisable  that 
it  is  artificially  produced  on  the  surface  of  iron  (i.e.,  the 
“  Barff”  and  “Bower”  processes)  as  a  durable  coating 
for  the  purpose  of  preventing  that  metal  from  rusting. 

Thirdly,  FeO  is  somewhat  magnetic,  but  F'e203  is  very 
slightly  so,  if  at  all.  According  to  Becquerel,  Fe203  is 
diamagnetic,  and  this  is  also  stated  by  Mendeleeff  and 
other  authorities  ;  though  Plucker  gives  the  specific  mag¬ 
netism  of  specular  iron  ore  as  533  compared  with  40227  for 
Fe304,  and  Sidot  ( Compt .  Rend.,  lxvii.,  175)  has  obtained 
an  oxide  exhibiting  magnetic  polarity  by  heating  ferric 
oxide  in  an  earthen  tube  placed  in  the  magnetic  meridian 
to  a  temperature  not  sufficient  to  fuse  the  oxide.  A. 
Frenzel  also  ( Jahr.f.Min .,  1874,  685)  obtained  small 
rhombohedrons  of  iron  glance,  slightly  magnetic,  by 
igniting  a  precipitate  of  ferric  hydrate  ;  and  Malaguti 
(Ann.  Cltim.  Phys.,  [3],  lxix  ,  214)  states  that  a  magnetic 
variety  of  Fe2U3  exists.  These  discrepant  assertions 
may  perhaps  be  caused  by  the  fadt  that  Fe203  when 
strongly  heated  gives  off  oxygen,  and  is  partially  con¬ 
verted  into  Fe304.  But  be  this  as  it  may,  the  very 
slightly  magnetic  character  of  both  FeO  and  Fe203  is  as 
incontestable  as  is  the  highly  magnetic  character  of  Fe304. 
And  as  magnetism  is  conceded  to  be  a  physical  property, 
dependent  in  some  unknown  way  upon  the  molecular 
structure  of  bodies,  the  inference  is  irresistible  that  the 
molecules  of  iron  and  oxygen  in  Fe304  cannot  be  arranged 


CH,Ean.IC27,Li893Wy1  Chemical  Action  between  Solids.  43 


in  two  groups,  one  of  which  has  the  stru&ure  of  FeO  and 
the  other  that  of  Fe203. 

Fourthly,  neither  the  hydrate  of  FeO  nor  that  of  Fe2Q3 
is  magnetic.  But  the  hydrate  of  Fe304  is  attradable  by 
the  magnet,  both  when  in  the  liquid  from  which  it  is  pre¬ 
cipitated  and  when  in  a  dry  state.  Here,  again,  it  seems 
idle  to  suppose  that  Fe364  exists  as  a  combination  of 
FeO  and  Fe203. 

Fifthly,  Lefort  ( Compt .  Rend  ,lxix.,  179)  has  succeeded 
in  forming  a  definite  salt  by  dissolving  Fe304  in  H2S04, 
and  evaporating  the  solution  overH2S04.  This  sulphate 
has  the  composition  Fe304,6S03,i5H20.  But  FeO  com¬ 
bines  with  one  molecule  of  S03  and  F'e203  with  three 
molecules  of  S03  ;  so  that  the  mixture  Fe0  -t-F'e203  will 
combine  with  4S03.  The  combining  power  of  Fe304  is 
therefore  very  different  from  that  of  Fe0,Fe203. 

Sixthly,  if  Fe304  be  composed  of  a  molecule  of  FeO 
united  to  one  of  Fe203,  it  would  seem  that  only  one 
grouping  is  possible,  and  that  no  isomer  of  the  normal 
Fe304  can  exist.  But  according  to  Moissan  (Ann.  Chitn. 
Phys.,  [5],  xxi.,  223)  and  Berthelot  (Ann.  Cliiin.  Phys., 
[5],  xxiii.,  118),  two  varieties  of  Fe304  exist,  having  dis¬ 
tinct  specific  gravities,  different  solubilities  in  HN03,  and 
different  behaviours  when  exposed  to  heat.  It  follows 
that  Fe304  cannot  have  the  constitution  Fe0,Fe203  ; 
unless,  indeed,  the  isomerism  be  regarded  as  due  to  the 
presence  of  two  varieties  of  Fe203. 

Having  now  shown  that  no  good  reason  exists  for 
regarding  Fe304  as  being  FeO,Fe203,  and  that  many 
good  reasons  exist  against  such  a  view,  it  remains  for  me 
to  point  out  that  another  view  of  the  molecular  constitu¬ 
tion  is  possible  and  preferable. 

Let  us,  with  Drechsel,  F.  W.  Clarke,  and  some  other 
chemists,  regard  iron  as  being  a  quadrivalent  element, 
and  let  us  dismiss  the  imaginary  fevrosnm  and  ferricum 
from  our  minds.  Let  us  also  consider  oxygen  as  being 
virtually  bivalent.  And  let  us  recognise  the  faCt  of  the 
magnetic  property  of  iron  being  impaired  and  well  nigh 
destroyed  by  the  union  of  the  metal  with  oxygen  ;  a  faCt 
which  leads  us  to  conclude  that  in  any  strongly  magnetic 
oxide  of  iron  some  part  at  least  of  the  metallic  molecules 
must  exist  uncombined  save  with  iron.  The  problem 
then  arises  whether  any  possible  grouping  of  the  mole¬ 
cules  in  Fe304  can  comply  with  the  requirements  thus 
premised. 

I  submit  that  the  following  graphic  formula  is  a  solu¬ 
tion  of  the  problem,  viz  :— 

O  —  O 

I  I 

FernFe—  be 

I  I 

0  —  0 

Here  each  molecule  of  Fe  is  quadrivalent,  and  each 
molecule  of  O  is  bivalent.  One-third  of  the  iron,  more¬ 
over,  is  uncombined  save  with  iron,  and  is,  therefore, 
fully  magnetic.  We  also  see  that  a  polymeric  form  is 
possible,  viz  : — 

O— Fe- O- O-Fe— 0-0— Fe— O 

II  II  II 

Fe  Fe  Fe 

II  II  II 

O— Fe— 0-0— Fe-  O— O— Fe— O 

and  this  may  well  account  for  there  being  two  varieties  of 
magnetic  oxide,  in  both  of  which  the  proportions  of  iron 
and  oxygen  are  as  Fe3  to  04. 

The  slightly  magnetic  character  of  the  protoxide  may. 
I  think,  be  shown  by  adopting  the  following  formula  : — 

—FerrO 

in  which  the  iron  molecule  is  not  fully  linked,  and  is, 
therefore,  free  to  combine  with  another  molecule  of  FeO, 
thus, — 

0=Fe=Fe-0, 


forming  a  somewhat  magnetic  body,  which  is  easily 
oxidised  into  the  less  magnetic  ferric  oxide,  Fe203, — 

O 

/\ 

0~Fe — Fecr  O 

and  this,  by  further  oxidation,  becomes  ferric  anhydride, 
Fe03,  or  Fe206 — 

O  O 


O - Fe - Fe- — 0 

/ 

/ 

O - O 

It  will  be  observed  that  the  suggested  constitution  of 
Fe203  also  admits  of  a  polymeric  variation,  viz  : — 


0 

0 

II 

II 

Fe- 

1 

-0— Fe 

Fe¬ 

J 

-0— Fe 

ll 

II 

O 

O 

and  in  accordance  with  this  view  it  may  be  mentioned 
that  two  varieties  of  ferric  oxide  as  well  as  of  Fe304  are 
known.  Indeed,  as  Mendeleeff  very  justly  observes  (loc. 
cit.,  p.  324),  “  all  phenomena  observed  respedling  ferric 
oxide  (colloidal  properties,  various  forms,  formation  of 
double  basic  salts)  demonstrate  that  this  substance,  like 
silica,  alumina,  lead  hydroxide,  &c.,  is  polymerised,  that 
the  composition  is  represented  by  (F'e203)».” 

In  conclusion  I  would  add  that  in  the  foregoing 
observations  I  have  employed  the  concepts  of  molecule, 
valency,  and  the  like  merely  as  customary  useful  aids  to 
such  an  understanding  and  explanation  of  chemical  and 
physical  relations  and  phenomena  as  is  possible  in  the 
present  limited  condition  of  our  knowledge,  and  not  as 
representing  the  esoteric  facts  of  nature. 


CHEMICAL  ACTION  BETWEEN  SOLIDS.* 

By  WILLIAM  HALLOCK. 

In  a  note  on  a  new  method  of  forming  alloys  published 
some  time  ago  (W.  Hallock,  Zeit.  Phys.  Chem.,  ii.,  1888, 
p.  6;  Science,  xi.,  1888,  p.  265),  I  suggested  some  addi¬ 
tional  experiments  which  I  intended  to  make,  and  I 
now  give  the  results  thus  far  obtained.  Unfortunately, 
other  work  prevents  my  continuing  the  investigation  at 
present. 

Inasmuch  as  the  method  and  principle  !  seemed  well 
established  where  metals  were  used  to  produce  alloys,  an 
attempt  was  made  to  include  some  chemical  reactions  in 
the  list.  The  most  natural  cases  were  the  freezing  mix¬ 
tures  where  solid  reagents  are  used.  In  order  to  surely 
have  both  constituents  in  a  decidedly  solid  state,  the 
experiments  were  performed  in  a  vessel  cooled  to  a  tem¬ 
perature  of  —  io°  or  120  C.,  care  being  always  taken  to 
leave  the  reagents  in  the  vessel  long  enough  for  them  to 
assume  a  temperature  decidedly  below  zero  Centigrade. 
Under  these  conditions  a  crystal  of  rock  salt  (NaCl)  and 
a  piece  of  clean,  dry  ice,  were  gently  brought  in  contadt, 
lying  side  by  side  on  a  watch-glass.  Of  course  the  result 


*  This  paper  was  read  in  part  before  the  Phil.  Soc.  of  Washington, 
D.C.,  Oi5t.  13,  1888,  and  appeared  in  full  in  the  Amer.  Jour.  Sci.,  vol. 
xxxvii.,  1889,  p.  402, 

t  O.  Lehmann  (Wiedemann  Ann.,  xxiv.,  1885,  p.  5),  suggested  the 
theoretical  possibility  of  producing  an  alloy  in  this  way.  i  had  over¬ 
looked  his  paper  until  recently.  Mr.  Lehmann,  however,  evidently 
did  not  consider  it  possible  to  fulfil  the  necessary  conditions  and  did 
not  try  the  experiment. 


44 


Chemical  Action  between  Solids 


(  Chemical  News, 
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was  the  solution  of  salt,  but  old  as  this  experiment  may 
be,  it  appears  here  in  a  new  connection,  as  an  example  of 
the  union  of  two  solids  below  the  melting-point  of  either, 
but  above  that  of  the  produd.  The  piece  of  ice  was 
frozen  to  the  glass,  and  during  the  operation  the  crystal 
was  drawn  several  millimetres  across  the  glass,  doubt¬ 
less  by  capillarity,  as  the  solution  ran  out  at  the  bottom 
of  the  surface  of  contact  as  fast  as  it  formed,  the  attrac¬ 
tion  being  sufficient  to  move  a  crystal  several  grms.  in 
weight. 

Similar  experiments  were  performed  with  sodium  and 
potassium,  nitrate  potassium,  calcium  and  ammonium 
chloride,  and  sodium  and  potassium  hydrate,  with  a 
similar  result  in  all  cases.  These  are  all  well-known 
results,  but  wherein  do  they  differ  from  the  new  method 
of  forming  alloys  ?  This  question  suggests  another. 
Are  the  metals  combining  to  form  an  alloy  in  the  new 
way  a  freezing  mixture  ?  A  thorough  investigation  of 
the  question  would  require  more  complicated  experiments 
than  I  had  time  to  perform.  One  test,  however,  is  very 
simple,  that  with  potassium  and  sodium. 

Into  a  small  potcelain  crucible  weighing  15  grms.  and 
containing  about  an  equal  weight  of  petroleum,  were 
placed  pieces  of  the  two  metals,  about  3  grms.  of  each. 
One  junction  of  a  thermo-element  was  forced  into  the 
piece  of  potassium  and  gave  its  temperature  accurately. 
After  the  whole  had  assumed  the  room  temperature,  clean 
faces  of  the  two  metals  were  brought  into  contaCf,  the 
liquefaction  began,  and  the  temperature  immediately  fell. 
It  required  about  two  hours  to  complete  the  liquefaction, 
and  about  one  and  a  half  hours  to  attain  the  minimum 
of  temperature.  No  precautions  were  taken  to  prevent 
the  calorimeter  taking  up  heat  from  its  surroundings,  and 
no  doubt,  it  absorbed  considerably  in  the  long  time,  and 
yet  the  maximum  fall  in  temperature  amounted  to  2-4°  C. 
— very  large  considering  the  small  weight  of  the  reagents 
compared  with  the  calorimeter.  Thus  it  appears  that 
sodium  and  potassium  are,  under  such  circumstances,  a 
“  freezing  mixture,”  and  analogy  at  least  would  lead  one 
to  believe  that  other  alloys  also  absorb  heat  in  their  for¬ 
mation  ;  but  future  experiment  must  decide  the  point. 

In  the  cool  vessel  above  described,  a  piece  of  sodium 
or  potassium  was  placed  upon  a  piece  of  dry  ice  ; 
almost  instantly  the  reaction  commenced  and  proceeded 
vigorously.  It  is,  however,  scarcely  safe  to  consider  this 
a  case  of  chemical  action  between  solids,  because  the 
reaction  is  probably  as  follows  :  The  vapour  from  the  ice 
attacks  the  metal,  forming  the  hydrate  which  unites  with 
other  ice,  forming  a  solution,  which  is  then  further  aCted 
upon  by  the  metal,  and  in  the  whole  process  heat  is 
generated  sufficient  to  raise  the  temperature  of  the 
reagents  very  considerably.  Perhaps  in  the  other  freezing 
mixtures,  ice  and  salt,  &c.,  it  is  the  vapour  of  the  water 
or  ice  which  initiates  the  reaction. 

In  view  of  these  and  other  considerations,  the  idea  is 
evident  that  perhaps  many  substances  have  a  slight 
vapour  tension  at  temperatures  considerably  below  their 
melting-points,  and  are  surrounded  by  a  thin  atmosphere 
of  their  own  vapour  over  their  clean  surfaces,  and  it  is 
only  necessary  to  bring  two  such  atmospheres  to  inter¬ 
penetration  in  order  to  initiate  the  reaction  which  will 
then  continue,  provided  the  product  (liquid  or  gas)  escapes 
easily  and  does  not  clog  the  operation.  In  very  many 
cases  substances  are  found  to  give  off  a  vapour  below  their 
melting-point,  and  it  is  natural  to  suppose  that  there  is  a 
film  of  that  vapour  over  the  surface  of  the  body,  as  there 
is  a  layer  of  saturated  air  over  water.  The  mechanical 
theory  of  the  composition  of  matter  lends  plausibility  to 
the  above  suggestion.  If  these  considerations  are  coireCt 
they  foretell  the  regelation  of  substances  like  camphor 
and  ice,  without  any  pressure  whatever.  That  loose  pieces 
of  camphor  will  become  w'elded  together  by  simple  contact 
is  well  knowm.  The  operation  appears  to  me  thus  : — In 
an  irregular  mass  o'  camphor  in  an  atmosphere  of  camphor 
vapour,  there  is  a  constant  interchange  of  state  for  the 
molecules  at  the  surraces  of  the  solid,  molecules  previously  I 


solid  are  getting  too  far  off  and  becoming  gas,  and  mole¬ 
cules  previously  gas  are  beating  upon  the  solid  and  staying 
there;  thus  the  state  of  equilibrium  is  when,  as  a  whole, 
there  are  as  many  molecules  which  fly  off  and  become  gas 
as  fly  on  and  become  solid.  On  a  projecting  point  of  the 
solid  the  chances  are  in  favour  of  more  flying  off  than  on  ; 
in  a  re-entrant  angle  the  reverse  is  true.  Theoretically, 
then,  the  piece  ought  ultimately  to  become  a  sphere,  not 
only  by  the  rounding  down  of  the  corners,  but  by  the 
building  up  of  the  flat  or  re-entrant  sides.  That  the  corners 
do  round  off  all  know.  If  this  is  all  true  we  only  need 
to  bring  the  two  pieces  together  and  consider  them  as 
one,  and  the  crack  between  them  as  a  re-entrant  angle, 
and  the  union  is  brought  about  as  above  indicated.  If 
in  the  above  the  word  liquid  be  substituted  for  vapour  or 
gas,  the  explanation  will  apply  to  the  regelation  of  ice 
in  water  at  0°  C. 

We  may  go  even  further  and  predid  a  uniting  without 
adtual  contact,  and  this  prediction  has  been  experiment¬ 
ally  demonstrated  in  the  case  of  ice  and  water.  A  large 
rough  block  of  ice  (about  fifteen  pounds)  was  sawed  nearly 
in  two,  the  slit  washed  out  and  all  the  fine  pieces  removed. 
In  this  way  it  was  possible  to  hold  two  plane  surfaces  of 
ice  parallel  and  near  each  other  (1  to  2  m.m.)  without 
danger  of  actual  contact.  Into  the  outer  edge  of  the  saw 
cut  a  cotton  wick  was  pressed,  thus  isolating  the  space 
between  the  faces  from  the  outside  and  preventing  any 
currents  from  circulating  through  the  crack.  The  whole 
block  was  then  placed  in  water  at  zero  and  inclosed  in 
non  conducting  cases  and  left  for  twenty-five  to  thirty 
hours.  This  experiment  was  tried  three  times,  and  each 
time  a  freezing  across  the  space  had  taken  place.  The 
whole  space  was  not  filled,  but  in  numerous  places,  not¬ 
ably  along  just  inside  the  wicking  and  up  from  the  bottom 
of  the  cut.  No  doubt  the  regelation  would  have  gone 
further  if  the  experiment  could  have  been  continued 
longer.  The  melting  of  the  whole  block  puts  an  end  to 
each  experiment.  As  these  experiment  were  performed 
in  summer,  there  is  scarcely  a  possibility  that  the  ice 
was  colder  than  o°  C. 

Inasmuch  as  there  appears  to  be  an  increasing  inclina¬ 
tion  to  regard  solutions  and  alloys  as  chemical  compounds, 
it  seems  justifiable  to  speak  of  the  adion  according  to  the 
alloy  law  as  chemical.  On  the  other  hand,  there  are  some 
cases  which  at  first  appear  as  chemical  adion  between 
solids,  which  upon  closer  investigation  can  be  explained 
on  a  simpler  assumption. 

For  example,  Mr.  W.  Spring  [Zeit.  Phys.  Chemie,  ii ., 
1888,  p.  536),  in  a  recent  paper  on  this  subjed,  cites  three 
particular  cases  as  being  chemical  adion  between  solids, 
the  union  of  copper  and  sulphur,  the  readion  between 
copper  and  mercuric  chloride,  and  between  potassium 
nitrate  and  sodium  acetate. 

The  formation  of  the  sulphide  of  copper  and  other  sul¬ 
phides  was  accomplished  by  Mr.  Spring  by  compression 
of  the  elements.  But  it  is  not  even  necessary  that  the 
sulphur  and  copper  be  in  contad.  I  have  made  the  sul¬ 
phide  at  ordinary  temperatures  with  the  two  an  inch 
apart,  and  a  wad  of  cotton  in  the  tube  between  them.  It 
is  simply  the  vapour  of  sulphur  which  attacks  the  copper. 
That  sulphur  gives  off  a  perceptible  vapour  at  ordinary 
temperatures,  especially  in  vacuo,  is  a  fad  anyone  can 
easily  demonstrate.  The  case  of  the  copper  and  mercuric 
chloride  is  precisely  the  same.  The  vapour  of  the  chlo¬ 
ride  will  go  through  a  whole  tube  past  cotton  wads  and 
attack  the  copper,  or  colour  potassic  iodide.  Hence  we 
can  scarcely  assert  that  these  readions  are  between  solid 
bodies.  The  readion  between  potassium  nitrate  and 
sodium  acetate  is  equally  unconvincing.  Mr.  Spring 
expeded  an  interchange  of  bases  and  acids  and  left  the 
mixture  of  the  dry  fine  powders  four  months  in  a  desic¬ 
cator  to  give  time  for  the  exchange.  On  removing  them 
from  the  desiccator  a  deliquescence  was  noticeable,  and 
he  therefore  concludes  that  the  interchange  had  taken 
place,  since  the  original  salts  do  not  easily  deliquesce  ; 
but  the  produd  of  the  readion  (potassium  acetate)  does. 
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It  appears  to  me  thus: — The  moment  the  powders  were 
brought  to  the  air,  the  water  vapour  enters  the  operation 
and  we  have  potassium  nitrate,  water  vapour,  and  sodium 
acetate,  and  the  result  of  their  mutual  interaction  is  a 
solution  of  potassium  acetate  and  sodium  nitrate.  In 
fadt,  if  the  dry  powdered  salts  are  stirred  together,  in  a 
very  few  moments  deliquescence  begins,  showing  that 
whatever  the  reaction  it  goes  on  at  once,  and  is  a  matter 
of  moments  and  not  of  months.  Thus  even  this  experi¬ 
ment  in  its  present  form  does  not  convince  us  that  a 
chemical  exchange  took  place  before  the  water  vapour 
entered  the  reaction. 

The  question  of  chemical  action  between  solids  is  by 
no  means  new,  but  is  being  constantly  extended.  I  may 
say  1  believe  chemical  aCtion  may  take  place  wherever 
the  product  or  products  are  liquid  or  gaseous  even  though 
the  reagents  are  solid,  with  perhaps  the  added  condition 
that  one  or  both  the  reagents  be  soluble  in  the  liquid 
produced.  If  this  be  true,  my  new  method  of  forming 
alloys  is  but  a  special  case  of  the  above  general 
principle.* — Bulletin  of  the  United  States  Geological 
Survey ,  No.  64. 


A  METHOD  FOR  THE  QUANTITATIVE 
SAPARATION  OF  BARIUM  FROM  STRONTIUM 
BY  THE  ACTION  OF 
AMYL  ALCOHOL  ON  THE  BROMIDES,  t 

By  PHILIP  E.  BROWNING. 

The  exis'ing  methods  upon  which  dependence  can  be 
made  in  the  separation  of  barium  from  strontium  are  few 
in  number.  Dr.  R.  Fresenius,  in  discussing  them  through 
several  numbers  of  his  journal  f Zeit.  Anal.  Chemie,  xxix., 
20,  143,  413),  concludes  that  the  only  one  which  gives 
perfectly  reliable  results  consists  of  the  precipitation  of 
the  barium  by  a  double  treatment  with  ammonium  chro¬ 
mate  in  acetic  acid  solution. 

Having  demonstrated  the  possibility  of  separating  both 
barium  and  strontium  from  calcium  by  the  dehydrating 
and  appropriate  solvent  aCtion  of  boiling  amyl  alcohol  on 
the  nitrates  {Amcr.  four.  Sci.,  xliii.,  50,  31a),  the  possi¬ 
bility  of  a  similar  method  of  separation  by  the  use  of 
suitable  salts  of  barium  and  strontium  seemed  worthy  of 
investigation  and  necessary  to  complete  the  series  as 
applied  to  this  group. 

In  looking  about  for  suitable  salts  upon  which  to  ex¬ 
periment,  the  behaviour  of  the  chlorides  was  suggestive. 
Barium  chloride  is  completely  insoluble  in  amyl  alcohol, 
while  the  corresponding  strontium  salt  is  somewhat 
soluble.  The  possibility  of  finding  strontium  bromide 
more  readily  soluble  than  the  corresponding  chloride 
seemed  worthy  of  attention.  The  method  of  preparation 
followed  was  the  treatment  of  the  precipitated  and 
thoroughly  washed  carbonates  of  barium  and  strontium 
with  hydrobromic  acid  (Proc.  Amer.  Acad.,  xvii. ,  p.  30), 
prepared  by  mixing  definite  proportions  of  potassium 
bromide  in  solutions  with  sulphuric  acid  and  water  while 
hot,  filtering  off  the  potassium  sulphate  which  separates 
on  cooling,  and  re-distilling  the  filtrate  until  the  distillate 
contains  no  appreciable  trace  of  sulphuric  acid.  The 
standards  of  the  solutions  of  barium  and  strontium 
bromides  made  in  this  way  were  determined  by  precipi¬ 
tating  definite  portions,  measured  and  weighed,  with 
sulphuric  acid, — the  strontium,  after  the  accepted  method 
of  adding  ethyl  alcohol  to  increase  the  insolubility,  and 


*  Experiments  endeavouring  to  produce  carbon  disulphide  from 
the  elements  at  ordinary  temperatures  are  in  hand  and  give  promise 
of  positive  results.  Also,  experiments  on  the  interaction  ot  potas¬ 
sium  nitrate  and  sodium  acetate  have  been  started;  it  will,  how¬ 
ever,  be  some  time  before  further  results  can  be  given. 

t  From  the  American  Journal  of  Science ,  vol.  xliv.,  December, 
1892. — Contributions  from  the  Kent  Chemical  Laboratory  of  Yale 
ollege. 


the  barium,  after  the  manner  suggested  by  Dr.  F.  W. 
Mar  {Amer.  four.  Sci.,  xli. ,  28S),  precipitating  with  an 
excess  of  sulphuric  acid  in  the  presence  of  hydrochloric 
acid.  The  mean  of  closely  agreeing  results  was  taken  as 
the  standard.  Preliminary  experiments  on  the  bromides 
formed  in  this  way  gave  encouraging  results,  the  barium 
salt  appearing  to  be  almost  completely  insoluble,  while 
the  strontium  salt  dissolved  freely. 

The  first  series  of  experiments  were  directed  toward 
a  quantitative  determination  of  the  solubility  of  barium 
bromide  in  the  alcohol.  Definite  portions  of  the  stan¬ 
dardised  solution  of  barium  bromide  were  measured  from 
a  burette  into  counterpoised  beakers  of  about  50  c.m.3 
capacity,  and  weighed  as  a  check  on  the  burette  reading. 
This  solution  was  then  evaporated  to  dryness,  and  the 
residue  was  dissolved  in  a  few  drops  of  water  and  boiled 
with  10  c.m.3  of  amyl  alcohol.  The  separating  bromide 
was  filtered  off  on  an  asbestos  felt  contained  in  a  perfor¬ 
ated  platinum  crucible,  the  whole  having  been  previously 
ignited  and  weighed.  The  crucible  containing  the  bromide 
was  at  first  dried  at  140°  to  150°  C.  in  an  air-bath  after 
the  manner  described  in  the  previous  papers,  and  weighed. 
The  unsuccessful  attempt  to  get  a  constant  weight,  how¬ 
ever,  proved  the  impossibility  of  weighing  as  bromide, 
the  weight  decreasing  rapidly  with  each  successive  drying. 
It  was  deemed  best  accordingly  to  dissolve  the  bromide 
from  the  felt  into  a  beaker  placed  to  receive  it,  and  to 
precipitate  with  sulphuric  acid  in  the  presence  of  hydro¬ 
chloric  acid,  after  the  same  manner  followed  in  the  deter¬ 
minations  of  the  standards.  The  precipitated  sulphate, 
which  in  a  few  minutes  settles  completely,  was  filtered  off 
upon  the  same  felt  from  which  the  bromide  had  been  dis¬ 
solved,  dried,  ignited  to  low  redness,  and  weighed. 

Series  I.  gives  the  results  of  several  experiments  made 
after  this  manner,  which  show  the  solubility  of  the  barium 
salt  to  be  about  o-ooi3  grm.  on  the  oxide  in  10  c.m.3  of 
amyl  alcohol.  The  filtrate,  after  boiling  with  amyl 
alcohol,  was  evaporated,  and  the  residue  was  treated  with 
sulphuric  acid  and  weighed ;  or  the  filtrate  was  precipi¬ 
tated  diredlly  by  adding  sulphuric  acid,  enough  ethyl 
alcohol  being  added  to  secure  thorough  mixture.  The 
amount  of  sulphate  found  agreed  uniformly  with  the  loss 
determined  in  the  residue  after  boiling.  A  portion  of  the 
salt,  which  dissolved  in  the  alcohol  on  being  examined 
before  the  spe&roscope,  gave  only  the  green  bands  charac¬ 
teristic  of  barium. 

Series  I. 


BaO  taken. 

BaO  found. 

Error. 

Grm. 

Grm. 

Grm. 

I. 

01234 

0'1222 

0-0012  — 

2. 

0-0824 

o-o8og 

0-0015  — 

3- 

0-0823 

o'o8og 

0-0014  — 

4- 

o'o8i8 

0-0803 

0-0015  — 

5- 

0-0733 

0-0720 

0-0013  - 

Several  methods  of  treatment  were  followed  to  prevent 
if  possible  this  solubility,  such  as  the  addition  of  a  few 
drops  of  hydrobromic  acid  before  boiling,  of  the  same 
after  the  barium  bromide  had  separated,  of  a  few  drops  of 
ethylene  dibromide  or  ethyl  bromide  at  the  completion  of 
the  boiling,  of  a  few  drops  of  bromine  water  before  boil¬ 
ing,  &c.  The  results  of  these  experiments  showed  these 
modifications  to  be  of  little  or  no  value. 

On  boiling  the  strontium  bromide  with  the  alcohol, 
slight  spots  separated  occasionally,  which,  on  the  addi¬ 
tion  of  a  drop  of  hydrobromic  acid,  went  into  solution 
and  did  not  appear  on  re-boiling.  In  order  to  determine 
the  solubility  of  the  strontium  bromide  in  the  alcohol,  a 
saturated  solution  was  obtained  by  boiling  an  excess  of 
the  strontium  salt  with  the  alcohol,  the  salt  in  a  measured 
portion  of  10  c.m.3  was  precipitated  as  sulphate  by  the 
addition  of  ethyl  alcohol  and  sulphuric  acid,  and  weighed. 
Duplicate  determination  showed  the  solubility  to  be  about 
o*2  grm.  on  the  oxide  in  10  c.m.3  of  the  alcohol.  The 
mode  of  procedure  for  the  separation  of  these  elements 
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was  identical  with  that  already  described  in  the  case  of 
barium  alone,  up  to  the  point  at  which  the  barium  was 
filtered  off,  except,  of  course,  the  addition  at  first  of  a 
measured  and  weighed  amount  of  a  previously  standard¬ 
ised  solution  of  strontium  bromide.  The  strontium  was 
precipitated  from  the  filtrate  as  sulphate  by  dilute  sul¬ 
phuric  acid,  ethyl  alcohol  being  added  to  secure  thorough 
mixture.  These  precipitates  were  generally  filtered  off 
upon  asbestos  felts,  and  although  their  gelatinous  charac¬ 
ter  delayed  the  filtration  somewhat,  the  drying  and  burning 
of  a  filter-paper  with  the  possible  danger  of  loss  by  reduc¬ 
tion  in  the  presence  of  burning  paper  was  avoided. 

Series  II.  gives  the  results  of  a  single  treatment,  and 
it  will  be  seen  that  there  is  apparently  a  slight  contami¬ 
nation  of  the  barium  by  the  strontium,  which,  where  the 
latter  is  present  in  large  quantities,  balances  the  solubility 
of  the  barium  (0-0013  grm.  on  the  oxide).  Where  the 
amounts  of  strontium  taken  are  small,  the  loss  of  barium 
due  to  solubility  appears. 


Series 

11. 

BaO 

BaO 

SrO 

SrO 

taken. 

found. 

Error. 

taken. 

found. 

Error. 

Grm. 

Grm. 

Grm. 

Grm. 

Grm. 

Grm. 

I. 

0-1228 

0-1225 

0-0003  — 

0-1070 

0-1065 

0-0005  — 

2. 

0-122'] 

0-1231 

0-0004  + 

0-1074 

o-xo6g 

0’0005  — 

3- 

0’1224 

0'12  28 

0-0004  f- 

01070 

01067 

O-OOO3  — 

4- 

0I2I7 

01201 

O'00l6  — 

0-0364 

0-0372 

O-O0O8  + 

5- 

01216 

0’1222 

o'ooo6  + 

OOI33 

0-1124 

0  0009  - 

6. 

0-0974 

0-0970 

0-0004  - 

o-o7ig 

0-0721 

0-0002  + 

7- 

0-0971 

0-0973 

0*0002  + 

0  0730 

0-0727 

OOOO3  — 

8. 

0-0970 

0-0971 

0'000I  + 

0-0718 

0-0716 

0-0002  — 

9- 

0-0411 

0-0390 

0  0021  — 

0-0365 

0-0385 

O'0020  + 

10. 

OO243 

00234 

o'ooog  — 

0-1072 

0-I072 

O’OOOO 

Series  III.  gives  the  result  of  a  double  treatment.  In 
this  series  the  contaminating  effect  of  the  strontium  salt 
disappears  entirely,  leaving  a  deficiency  of  about  0  0025 
grm.  on  the  oxide  to  be  added  to  the  barium,  and  a  corre¬ 
sponding  amount  of  sulphate  (o'ooqo  grm.),  to  be  sub¬ 
tracted  from  the  strontium  sulphate  before  calculating  it 
to  the  condition  of  the  oxide.  The  manipulation  is  the 
same  as  that  outlined  for  the  single  treatment,  as  far  as 
the  completion  of  the  first  boiling.  At  this  point  the 
amyl  alcohol  containing  most  of  the  strontium  in  solution 
was  decanted  upon  a  weighed  and  ignited  felt,  and  col¬ 
lected  in  a  beaker  placed  to  receive  it.  The  residue  of 
barium,  with  traces  of  strontium,  was  then  dissolved  in 
a  few  drops  of  water,  a  drop  of  hydrobromic  acid  was 
added,  and  the  boiling  was  repeated  with  another  portion 
of  10  c.m.3  of  amyl  alcohol.  Upon  reaching  the  boiling 
point  of  the  alcohol  the  beaker  was  removed,  and  the 
barium  salt  was  filtered  upon  the  felt  through  which  the 
first  portion  had  been  decanted,  and  treated  as  before 
described. 


Series  III. 


BaO  BaO  found. 

SrO 

SrO  found. 

taken. 

(Correc.) 

Error, 

taken. 

(Correc.) 

Error. 

Grm. 

Grm. 

Grm. 

Grm. 

Grm. 

Grm. 

I. 

0-1212 

0-I2lg 

0-0007  + 

O' 1 068 

0-1071 

0-0003  + 

2. 

0-1215 

OI219 

0-0004  + 

0-0358 

0-0359 

O'OOOI  + 

3- 

0-1220 

0-I22I 

OOOOI  + 

0-0353 

0-0347 

0-0006  — 

4- 

0-1212 

01220 

0-0008  + 

0-0363 

0-0358 

0-0005  — 

5- 

0-I2ig 

0*1221 

0-0002  + 

00361 

0-0354 

0-0007  — 

6. 

0-I2II 

0  1218 

0-0007  + 

0-1126 

o-iii6 

O’OOIO  — 

7- 

0-1319 

O  I319 

0-0000 

0-0577 

00586 

0-0009  + 

8. 

CJv 

O 

o 

OO492 

0-0004  — 

0-0574 

0-0579 

00005  + 

The  method  is  rapid,  and  while  the  correction  to  be 
applied  owing  to  the  solubility  of  the  barium  salt  is  large 
it  is  so  definite  that  it  cannot  be  objectionable.  The 
author,  in  conclusion,  would  express  his  indebtedness  to 
Prof.  F.  A.  Gooch,  of  the  Kent  Laboratory,  for  the  many 
helpful  suggestions  received  from  him  bearing  upon  this 
investigation. 
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ON  GLYCERIN.* 

By  J.  LEWKOWITSCH,  Ph.D. 

At  the  outset,  I  wish  to  disclaim  any  intention  on  my 
part  of  bringing  anything  new  before  you.  But  having 
been  asked  to  say  something  about  glycerin — with  the 
manufacture  of  which  I  am  connected — I  thought  I  might 
perhaps  supplement  the  remarks  made  last  year  by  Mr. 
Siebold  and  several  other  gentlemen,  in  the  discussion 
following  Mr.  Siebold’s  paper. 

This  will  be  done  mostly  from  the  manufacturer’s  point 
of  view,  as  manufacturing  processes  cannot  be  supposed 
to  be  generally  known,  and  it  is  not  at  all  unlikely  that 
erroneous  opinions  may  he  current  amongst  those  not 
conversant  with  practical  processes  used  in  chemical 
works. 

During  the  last  year  it  has  been  repeatedly  stated  that 
some  samples  of  glycerin  destined  for  pharmaceutical 
purposes  contained  arsenic,  a  faCt  which  was  not  unknown 
to  manufacturers,  but  on  which,  for  very  obvious  reasons, 
they  did  not  care  to  enlighten  the  consumers.  The 
arsenic  in  the  glycerin  owes  its  existence  only  to  the 
arsenic  contained  in  the  reagents  used  in  the  manufac¬ 
turing  process.  It  has  been  pointed  out  by  several  gentle¬ 
men  in  last  year’s  discussion,  that  glycerin  purified  by 
distillation  would  not  be  contaminated  by  this  poisonous 
substance;  although  it  is  but  fair  to  say  that  Mr.  Allen 
had  some  doubts  about  it,  still,  in  the  concluding  remarks 
it  was  distinctly  stated  that  arsenic  could  be  removed  by 
distillation. 

This  is  not  so,  as  the  simple  faCt  will  show  that  nowa¬ 
days  all  glycerin  for  pharmaceutical  purposes  is  distilled, 
nay,  even  double  distilled,  glycerin.  The  times  when 
glycerin  was  being  prepared  by  other  processes  of  refining 
have  gone  by,  and  a  glycerin  which  had  not  been  purified 
by  steam  distillation  would  be  unsaleable  for  pharmaceu¬ 
tical  purposes. 

But  to  remove  every  doubt,  I  prepared  the  substance 
formed  when  arsenious  acid  is  dissolved  in  glycerin,  a 
substance  which  has  been  described  by  Schiff,  and  later 
on  by  Jackson,  who  apparently  overlooked  the  earlier 
publication  of  Schiff.  This  substance  is  the  arsenious 
ether  of  glycerin,  As03(C3H5).  On  being  heated  to  250° 
C.,  it  decomposes,  while  arseniuretted  hydrogen  and 
other  volatile  arsenious  compounds  distil  over.  At  the 
same  temperature  glycerin  distils  also  over,  and  it  is  quite 
evident  therefore  that  any  arsenic  contained  in  glycerin 
will  distil  along  with  it.  The  experiments  which  I  carried 
out  could  not  show  any  other  result. 

Arsenic  contained  in  glycerin  cannot  be  removed  by 
distillation,  and  to  my  knowledge  there  is  no  process 
known  for  completely'  freeing  glycerin  from  arsenic  on  a 
practical  scale. 

Pure  glycerin,  free  from  arsenic,  can  therefore  be  ob¬ 
tained  from  such  sources  only  where  reagents  not  con¬ 
taminated  with  arsenic  are  being  used.  As  it  has  been 
suggested  last  year  that  glycerin  emanating  from  certain 
processes  ought  to  be  rigorously  excluded  by  the  Pharma¬ 
copoeia,  I  may  be  allowed  here  to  very  briefly  review  from 
our  point  of  view  the  processes  used  for  manufacturing 
glycerin.  The  raw  materials  ate  exclusively  fats  and  oils 
which  yield  on  saponification  or  hydrolysis  the  glycerin 
as  a  by-produCt. 

Glycerin  free  from  arsenic  will  be  obtained  in  those 
processes  where  the  fats  are  hydrolysed  by  means  of 
water,  whether  it  be  used  in  the  liquid  state,  under  high 
pressure,  or  as  superheated  steam.  The  lime  saponifica¬ 
tion,  which  is  yet  largely  practised,  especially  in  smaller 
works,  will,  as  a  rule,  also  yield  an  arsenic-free  glycerin. 
On  the  contrary,  all  glycerin  coming  from  works  where 
the  sulphuric  acid  saponification  is  practised,  will  contain 
arsenic,  as  the  glycerin  will  extract  all  the  arsenic  from 
the  sulphuric  acid.  There  is,  however,  no  doubt  that 
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even  such  glycerin  would  be  pure,  as  far  as  arsenic  is 
concerned,  if  sulphuric  acid  free  from  arsenic  were  used, 
as  it  may  be  prepared  from  the  sulphur  obtained  by 
Chance’s  process. 

There  is  consequently  no  doubt  that  there  are  sources 
from  which  one  may  easily  obtain  a  pure  glycerin.  With 
a  view  to  ascertain  whether  there  are  in  commerce 
samples  of  glycerin  absolutely  free  from  arsenic — for  in 
many  works  several  processes  are  simultaneously  used, 
and  the  glycerin  will  be  mixed  in  the  end— I  examined 
ten  samples  of  glycerin  coming  from  ten  different  works. 
As  I  wished  to  deteCt  smallest  traces,  I  used  silver  nitrate 
instead  of  mercuric  bichloride.  Three  of  the  samples 
would  have  to  be  rejected,  four  samples  contained  very 
small  traces,  which  might  be  disregarded,  while  three 
only  were  absolutely  free  from  arsenic. 

There  is  still  another  process  for  saponifying  fats,  and 
consequently  manufacturing  glycerin,  pradised  on  a  very- 
large  scale  indeed,  that  which  yields  the  soap-lye  glycerin. 
At  last  year’s  Conference  the  glycerin  derived  from  that 
source  was  very  badly  treated,  and  it  was  demanded  that 
soap-lye  glycerin  ought  to  be  entirely  excluded  from  phar¬ 
macy.  Unnecessary  precaution  ! — up  to  now,  at  least  ; 
for  no  chemically  pure  glycerin  has  been  prepared  hitherto 
from  soap  lees,  owing  to  the  difficulties  incident  to  the 
purification  of  it. 

Being  wishful  to  prove  here  that  soap-lye  glycerin  has 
a  farjworse  reputation  than  it — or,  let  me  say,  some  of  it 

deserves,  I  undertook  during  the  last  few  weeks  to  pre¬ 
pare  chemically  pure  glycerin  from  soap-lees,  not  in  the 
laboratory,  but  on  a  large  scale,  in  the  works.  I  had  to 
use  such  glycerin  as  I  just  had  at  hand,  and  as  this  con¬ 
tained,  owing  to  the  impure  reagents,  some  arsenic,  I  had 
on  starting  to  expeCt  a  glycerin  containing  traces  of 
arsenic;  but  this  is,  from  reasons  pointed  out  above,  only 
of  secondary  importance,  as  on  repeating  the  manufac¬ 
ture  of  it,  I  shall  have  to  start  with  purer  reagents,  and 
the  real  difficulties  are  lying  in  quite  another  direction. 

Arsenic,  although  the  most  objectionable  impurity,  is, 
however,  not  the  only  one  which  may  be  found  in 
“  chemically  pure  ”  glycerin.  As  the  British  Pharma¬ 
copoeia  treats  glycerin  somewhat  cursorily,  I  may  be 
allowed  to  point  out  here  one  or  two  tests  which  will 
perhaps  be  found  useful. 

The  glycerin  may  contain  organic  impurities,  either 
fatty  acids,  &c.,  or  so-called  polyglycerols,  under  which 
name  I  may  summarise  all  those  substances  having  a 
higher  boiling  point  than  glycerin  itself.  The  way  to 
test  for  the  latter  is  to  gently  evaporate  a  known  quantity 
of  glycerin  in  a  platinum  dish  at  a  temperature  of  160°  C. 
The  residue  left,  from  which  the  ash,  subsequently  found 
on  incineration,  has  to  be  deducted,  will  give  a  fair  indica¬ 
tion  as  to  the  care  with  which  the  glycerin  has  been  dis¬ 
tilled. 

The  following  table  gives  the  residues  for  eight 
"  chemically  pure  ”  glycerins,  arranged  according  to  the 
quantity  of  organic  residue,  to  which  I  have  added  the 
analysis  of  the  soap-lye  glycerin  :  — 


Organic  residue. 

Ash. 

Per  cent. 

Per  cent. 

I  . . 

.  .  .  .  0-0243 

0-00603 

2  .  . 

..  ..  0-0327 

0-0050 

3(«)  •• 

..  ..  0-0328 

0-0140 

(6) 

. .  . .  0-0267 

0-0102 

4  ••  •• 

..  ..  00360 

0-0138 

5  ••  •• 

..  ..  0-0371 

o-oo8x 

6  ..  .. 

. .  .  .  0-0443 

00066 

7  ..  .. 

..  ..  0-0738 

0-014 

8  ..  .. 

..  ..  0-0751 

0-0154 

9  ..  .. 

..  ..  0-0931 

00305 

No.  3  represents  the  figures  found  for  two  batches  of 
the  soap-lye  glycerin,  which  I  have  shown. 

Fatty  acids,  as  butyric  acid,  &c.,  and  other  organic 
impurities  will  be  easily  detected  by  testing  with  ammo- 
niacal  silver  nitrate  at  ordinary  temperature,  which  is 


recommended  by  the  German  Pharmacopoeia.  It  is  re¬ 
quired  of  a  good  glycerin  that  it  should  not  reduce  the 
silver  within  fifteen  minutes.  This  test  is  far  more 
delicate  than  that  in  which  silver  nitrate  alone  is  used, 
as  the  manufacturers  of  cosmetics  do,  who  reject  any 
glycerin  which  reduces  silver  nitrate  in  less  than  twenty- 
four  hours.  I  think  that  the  test  with  ammoniacal  silver 
nitrate  is  a  little  too  rigorous,  as  ammoniacal  silver 
nitrate  is  easily  reduced  by  glycerin  at  an  elevated  tem¬ 
perature  ;  in  fad,  of  all  the  glycerin  samples  I  examined, 
there  were  only  two  (Continental  ones)  which  fairly 
responded  to  this  test,  while  all  others  would  have  to  be 
rejeded.  Testing  with  nitrate  of  silver  alone  would  per¬ 
haps  be  sufficient  to  show  whether  there  are  any  silver 
nitrate-reducing  substances  in  the  glycerin. 

Under  No.  68  of  the  blue  list  an  answer  is  requested  to 
the  question  how  to  estimate  glycerol  in  pharmaceutical 
preparations.  I  am  afraid  there  is  no  satisfadoiy  answer 
to  that  question,  as  we  are  not  yet  in  possession  of 
sufficient  quantitative  material.  Lately,  two  methods 
have  been  proposed  for  the  estimation  of  glycerol,  which 
seem  specially  suitable  in  a  great  many  cases,  unhappily 
not  in  all.  The  first  method,  based  on  oxidation  of 
glycerol  to  oxalic  acid,  can  only  be  of  use  where  no  other 
organic  substance  is  present  which  might  yield  oxalic 
acid.  The  glycerol  in  glycerinum  alufnims  might  be  thus 
estimated.  The  second  method — boiling  of  glycerol  with 
acetic  anhydride  and  sodium  acetate — requires  highly 
concentrated  solutions,  and  would,  of  course,  be  com¬ 
pletely  useless  when  other  substances  are  present  which 
combine  with  acetic  anhydride,  as  would  be  the  case  with 
e.g.,  glycerinum  acidi  carbolici,  or  glycerinum  acidi 
gallici  and  glycerinum  acidi  tannici.  For  such  prepara¬ 
tions  it  would  be  required  to  have  a  method  for  completely 
transforming  the  glycerol  into  a  weighable  substance,  e.g., 
a  tribromine  derivative. 


PROCEEDINGS  OF  SOCIETIES. 

PHYSICAL  SOCIETY. 

Ordinary  Meeting,  January  ij,th,  1893. 


Prof.  G.  F.  Fitrgerald,  M.A.,  F. R.S.,  President,  in  the 

Chair. 

Mr.  Hazelfoot  was  elected  a  member  of  the  Society. 

Mr.  F.  W.  Sanderson,  M.A.,  read  a  paper  on  "Science 
Teaching .” 

In  this  communication  the  author  considers  the 
methods  of  teaching  physical  science,  and  remarks  that 
other  sciences  may  best  be  treated  in  some  different 
manner. 

The  method  recommended  is  one  found  suitable  in 
public  schools  where  boys  may  remain  till  about  the  age 
of  nineteen.  In  elementary  and  secondary  schools  modi¬ 
fication  would  be  necessary  with  a  view  to  making  it  more 
immediately  useful,  whilst  in  university  and  technical 
colleges  other  methods  might  be  preferable.  The  object 
of  his  public  school  method  was  to  make  physical  science 
a  definite  means  of  education,  rather  than  to  produce 
skilled  physicists.  Certain  mathematical  subjects,  such 
as  arithmetic,  geometry,  and  algebra,  should  be  taught 
before  physics  is  begun,  and  taught  in  such  a  way  as  to 
aid  subsequent  physical  work. 

In  teaching  arithmetic  it  is  deemed  advisable  to  dis¬ 
tinguish  between  the  science  and  the  art  of  it,  and  to  have 
separate  hours  for  instruction  in  each.  The  subjects  in¬ 
cluded  in  each  part  are  described  in  some  detail  in  the 
paper.  No  existing  arithmetic  satisfies  the  author’s  re¬ 
quirements. 

Geometry  is  considered  of  the  first  importance;  practi¬ 
cal  geometry  and  the  use  of  instruments  forming  the  best 
introduction  to  the  subject.  It  is  recommended  that  the 
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elementary  part  be  taught  by  the  mathematical  master, 
with  a  view  to  formal  geometry,  e.g.,  Euclid.  As  most 
practical  geometries  consist  of  isolated  constructions, 
they  are  useless  for  teaching  the  subject  in  a  scientific 
manner.  A  number  of  problems  suitable  for  a  graduated 
introductory  course  are  given. 

After  elementary  geometry,  mensuration  may  be  taken 
up  with  advantage,  the  faCts  being  verified  by  drawing  to 
scale,  measuring,  or  by  weighing,  but  no  rules  being 
given. 

Trigonometry  of  one  angle  may  then  be  commenced. 
Here  also  free  use  should  be  made  of  the  drawing-board, 
each  pupil  finding  the  sines,  cosines,  and  tangents  of 
angles  by  drawing  and  measurement,  and  making  tables. 

Quite  independent  of  the  mathematical  class,  the  author 
has  been  in  the  habit  of  carrying  boys  on  the  engineering 
side  through  a  course  of  graphical  analytical  geometry,  in 
which  they  draw  straight  lines  and  the  quadratic  curves, 
&c.,from  their  equations,  solve  simultaneous  linear  equa¬ 
tions,  quadiatics,  cubics,  See.  Other  geometrical  con- 
strudtions  follow. 

The  subjedt  as  to  what  branches  of  science  should  be 
taught  in  the  different  departments  of  a  school  is  then 
considered,  and  schemes  are  given  for  the  classical, 
modern  and  commercial,  science,  and  engineering  sides. 

Some  general  principles  which  have  been  kept  in  view 
in  arranging  the  physical  teaching  are  next  described.  In 
the  first  place,  the  fundamental  experiments  and  observa-  ( 
tions  on  which  each  scientific  law  is  based  are  explained 
to  the  pupils,  and  when  possible  the  experiments  aie  per¬ 
formed  by  the  boys  in  the  laboratory.  Secondly,  from  the 
experiments  the  laws  are  stated  as  precisely  as  possible, 
the  form  of  statement  depending  on  the  knowledge 
possessed  by  the  class.  The  problem  of  expressing  a  law 
mathematically  from  its  most  fundamental  statement  is 
then  fully  considered.  Thirdly,  mathematical  deductions 
from  the  laws  are  followed  out,  and  the  pupils  perform 
experiments  to  verify  results,  and  thus  confirm  the  laws. 
Fourthly,  a  course  of  exaCt  physical  measurements  is 
given,  which  includes  mensuration,  hydrostatics, 
mechanics,  sound,  heat,  electricity,  and  light. 

A  first  and  second  year’s  course  is  arranged  in  each 
subjedt,  and  in  both  years  all  the  boys  work  the  same 
experiment  at  the  same  time.  This  necessitates  multipli¬ 
cation  of  apparatus,  but  being  of  a  simple  character  in  the 
lower  forms,  where  the  pupils  are  numerous,  it  is  not  pro¬ 
hibitive.  It  is  also  stated  that  boys  get  better  results 
with  comparatively  rough  apparatus,  if  large,  than  with 
delicate  and  expensive  instruments.  About  half  the  time 
devoted  to  physics  is  spent  in  the  laboratory. 

Mathematics  is  introduced  as  far  as  can  be  done  with¬ 
out  straining  the  pupils  too  much,  and  with  young  classes 
appeal  is  made  to  experiment  where  the  strictly  logical 
argument  would  be  difficult  to  follow. 

Instead  of  teaching  the  applications  of  science  as  done 
in  some  technical  schools,  the  author’s  method  is  to  teach 
pure  science,  and  let  the  applications  come  in  as  illustra¬ 
tions. 

At  the  end  of  the  paper  detailed  lists  of  experiments 
for  practical  courses  in  electricity  and  optics  are  given. 
Samples  of  the  apparatus  used  were  exhibited  at  the 
meeting,  those  for  optics  being  particularly  simple  and 
ingenious. 

Prof.  A.  M.  Worthington  said  his  experience  led  him 
to  a  very  hearty  agreement  with  Mr.  Sanderson  on  all 
essential  points,  and  he  thought  there  was  now  a  close 
agreement  amongst  teachers  as  to  the  best  methods.  He 
therefore  wished  to  ask:  Had  not  the  time  now  come  at 
which  the  Physical  Society  might  usefully  endeavour  to 
exert  direCt  influence  on  science  teaching  ?  As  the 
scientific  instruction  of  a  person  who  intends  following  a 
scientific  calling  is  generally  divided  into  stages  and  con¬ 
ducted  in  different  places  under  different  teachers,  he 
thought  it  was  desirable  that  those  in  charge  of  his  train¬ 
ing  at  each  stage  should  say  up  to  what  point  his 
instiuCtion  should  be  carried  before  he  reaches  them. 


Other  matters  in  which  the  Society  might  do  useful 
work  were,  first,  reporting  on  text  books  and  condemning 
the  bad  ones,  and,  second,  furthering  the  adoption  of  the 
decimal  system. 

At  present,  he  said,  an  enormous  extension  in  the 
teaching  of  physical  science  is  taking  place,  and  it  seemed 
within  the  power  of  the  Physical  Society  to  place  itself  at 
the  head  of  the  movement.  Another  point  which  required 
to  be  settled  was  the  relative  importance  of  physics  and 
chemistry  at  different  stages  of  a  student’s  education. 

Mr.  L.  Cumming  agreed  with  the  general  principles 
laid  down  by  Mr.  Sanderson.  In  attempting  to  carryout 
such  schemes  numerous  difficulties  presented  themselves, 
especially  where  the  science  master  had  not  control  over 
the  subdivision  of  the  boys’  time.  He  had  tried  teaching 
the  science  of  arithmetic  to  boys  in  the  lower  forms,  but 
the  results  were  not  encouraging,  for  he  found  very  few 
who  could  do  much  in  it.  They  seemed  to  devote  them¬ 
selves  much  more  readily  to  concrete  problems  and  the 
art  of  manipulation  of  rules.  Graphical  statics  was  very 
valuable.  As  regards  experimetal  lectures,  he  believed 
them  to  be  very  important,  especially  in  junior  classes. 
For  scholarship  boys  a  different  method  had  been  tried 
with  success.  Instead  of  performing  lengthy  experiments 
completely  before  the  class,  the  essential  parts  were  gone 
over,  and  for  the  minor  points  the  results  obtained  in 
experiments  made  before  or  after  the  leCture  were  given, 
so  that  all  the  data  for  reducing  the  results  were  to  hand. 
This  saved  considerable  time.  He  had  hoped  Mr. 
Sanderson  would  say  something  about  the  slide  rules, 
and  wished  to  learn  his  opinions  on  its  use. 

Dr.  Stoney  said  he  was  very  much  struck  with  the 
methods  of  teaching  brought  forward  by  Mr.  Sanderson, 
and  remarked  that  his  own  work  would  have  been  con¬ 
siderably  lightened  if  such  a  scheme  had  been  developed 
many  years  ago.  Experimental  methods  were  very 
valuable,  provided  the  inaccuracies  of  measurement  be 
kept  in  view.  Plotting  curves  was  also  very  instructive, 
and  might  be  made  a  means  of  furnishing  the  fundamental 
1  notions  in  the  differential  and  integral  calculus.  As  to 
1  the  introduction  of  chemistty,  his  experience  went  to 
show  that  this  should  be  done  at  an  early  age.  Dynamics 
should  also  be  begun  early. 

Mr.  W.  P.  Croft  thought  that  if  the  Society  did  make 
rules  to  regulate  the  teaching  of  physical  science,  these 
rules  should  net  be  too  strict,  for  the  ages  and  aims  of 
boys  might  differ  widely.  At  Winchester  the  science 
teaching  was  carried  out  on  the  lines  recommended  by  a 
committee  of  the  Royal  Society  appointed  to  consider  the 
subject.  (Leaflets  showing  the  scheme  adopted  were 
here  distributed  to  members.)  The  objeCt  of  the  scheme 
was  not  merely  to  make  science  a  means  of  education, 
but  an  integral  part  of  the  education  of  his  pupils.  He 
also  made  a  point  of  keeping  the  leCture  experiments  up 
to  date. 

Mr.  Rentoul  said  dynamics  should  not  be  taught  as 
a  mathematical  subject,  but  experimentally.  He  thought 
it  of  the  first  importance  that  boys  should  learn  how  to 
find  out  faCts  for  themselves,  and  for  this  practical  work 
was  essential. 

Prof.  Ayrton  remarked  that  the  conditions  under 
which  science  was  taught  differed  in  different  places.  He 
himself  taught  with  the  objeCt  of  enabling  the  persons 
under  instruction  to  improve  the  industry.  For  this 
purpose  he  believed  the  analytical  method  more  suitable 
than  the  synthetical  one  adopted  by  Mr.  Sanderson.  It 
also  had  the  advantage  of  being  ’more- scientific,  for  it 
was  more  natural,  being,  in  fact,  that  used  by  children 
from  bitth,  for  they  had  no  other  means  of  learning  the 
nature  and  properties  of  their  surroundings.  In  his  first 
year’s  technical  course  the  work  was  synthetical,  whilst 
in  the  third  year,  the  students  having  analysed  existing 
apparatus,  were  taught  to  devise  new  or  improved  forms, 
and  hence  the  work  became  more  synthetical. 

Mr.  F.  J.  Smith  said  it  was  important  that  students  be 
taught  to  measure  by  the  balance,  micrometer,  sphero- 
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meter,  &c.,  as  soon  as  possible.  He  also  inquired  how 
far  Mr.  Sanderson’s  pupils  could  help  themselves  in 
making  the  apparatus  required  for  the  simple  experi¬ 
ments. 

Dr,  Gladstone  agreed  with  many  points  in  the  paper. 
Lately  he  had  had  to  do  with  schemes  for  improving  the 
teaching  in  elementary  schools.  Children  were  naturally 
philosophers,  but  at  present  their  curiosity  was  considered 
objectionable  and  sternly  repressed.  Efforts  were  now 
being  made  to  alter  this  state  of  things.  Kindergarten 
classes  in  inrant  schools  were  a  step  in  the  right  direction. 
It  was  very  difficult  to  introduce  analogous  methods  in 
.  the  higher  standards,  but  natural  science  had  now  obtained 
a  footing.  Although  the  methods  of  teaching  adopted 
might  be  those  suitable  for  pure  science,  care  should  be 
taken  to  put  in  practical  illustrations,  for  when  suitably 
chosen,  they  are  sources  of  great  interest  to  children. 

Mr.  Sanderson,  in  reply,  said  the  slide  rule  was  used 
throughout  the  course.  Mechanics  was  taught  by  aCtual 
machines,  such  as  pulley  blocks,  screw  jacks,  &c.  The 
boys  made  some  apparatus,  but  to  make  all  would  require 
too  much  time. 

The  President,  when  proposing  a  vote  of  thanks  to 
the  author  of  the  paper,  said  that  in  Ireland  the  opinion 
that  boys  and  girls  cannot  be  taught  science  greatly  pre¬ 
dominated.  They  found  considerable  difficulty  in  getting 
any  continuation  of  the  kindergarten  teaching  sanctioned. 
Possibly  drawing  might  be  allowed,  but  this  seemed  all 
they  could  hope  for  at  present.  He  wished  to  emphasise 
the  fact  that  in  such  schools  the  objedt  was  education, 
and  practical  applications  of  science  were  not  important 
except  in  so  far  as  they  created  an  interest  in  the  subjects. 
At  present  scientific  teaching  was  in  an  experimental 
stage,  and  as  in  other  things,  progress  is  made  by  trial 
and  error.  Many  different  methods  were  being  tried,  and 
it  was  important  to  know  which  were  successful  and 
which  failures.  He  thought  the  Physical  Society  might 
be  useful  in  collecting  information  on  the  subject  by 
issuing  a  circular  of  questions  to  science  teachers,  and 
subsequently  drawing  up  a  report  on  the  subject. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note. — All  degreesof  tempera  ture  are  Centigradeunlessother  wise 
expressed., 

Comptes  Rendtts  Hebdomadaires  des  Seances,  de  l’ Academic 
des  Sciences.  Vol.  cxvi.,  No.  2,  January  9,  1893. 

The  Drainage  Waters  of  Cultivated  Land. — P.  P. 
Deherain. — The  drainage  of  cultivated  soils  is  much  less 
abundant  than  that  of  bare  soils,  and  it  is  the  less  the 
longer' the  ground  is  occupied.  In  agriculture  the  objeCt 
to  be  aimed  at  is  to  cover  the  soil  with  a  plant  suffi¬ 
ciently  luxuriant  in  its  vegetation  to  evaporate  all  the 
rain-fall.  The  loss  of  nitrogen  compounds  is  regulated 
not  by  the  composition  of  the  drainage,  but  by  its  abun¬ 
dance.  All  the  nitrogen  nitrified  in  the  soil  is  either 
assimilated  or  lost.  Thus,  when  the  crop  is  small  the  farmer 
is  doubly  injured  :  by  the  deficiency  of  the  products 
obtained  and  by  the  impoverishment  of  his  land. 

The  Purification  of  Arsenical  Zinc. — H.  Lescoeur. 
— Zinc  intended  for  toxicological  operations  may  be 
obained  by  a  double  treatment :  an  oxidation  with  nitre 
and  a  fusion  with  zinc  chloride.  The  metal  thus  prepared 
is  totally  free  from  arsenic,  antimony,  sulphur,  and  phos¬ 
phorus,  It  contains  iron,  lead,  copper,  &c.  But  the 
presence  of  these  metals  occasions  no  inconvenience. 

Combinations  of  Quinoleine  with  the  Haloid  Salts 
of  Silver. — Raoul  Varet.— Quinoleine  in  excess,  aCting 
upon  silver  chloride,  bromide,  and  iodide,  yields  com¬ 
pounds  containing  x  mol.  of  base  to  1  mol.  of  salt.  These 
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compounds  are  more  stable  than  those  obtained  with 
pyridine,  probably  because  the  vapour  tension  of  pyridine 
I  at  the  ordinary  temperature  is  considerable.  The  com- 
J  pounds  produced  by  pyridine  and  quinoleine,  tertiary 
1  bases,  are  less  stable  than  those  formed  by  piperidine,  a 
|  secondary  base.  Silver  chloride,  bromide,  and  iodide  do 
not  dissolve  in  quinoleine,  contrary  to  what  takes  place 
in  pyridine  and  piperidine.  This  fadt  is  probably  due  to 
the  presence  of  the  benzenic  nucleus  in  quinoleine.  Silver 
cyanide  dissolves  very  easily  in  quinoleine,  forming  a 
compound  containing  2  mols.  base  to  1  mol.  of  salt.  It 
is  of  the  same  type  as  that  produced  by  piperidine. 

Symmetric  Propylurea  and  Dipropylurea.  —  F. 
Chancel. — The  author  prepares  the  former  substance  by 
the  adtion  of  propylisocyanate  upon  aqueous  monopropyl¬ 
amine.  It  melts  at  104°,  and  boils  at  2550.  It  is 
sparingly  soluble  in  cold  water  ;  rather  more  readily  in 
hot  water.  Its  best  solvents  are  alcohol  and  especially 
I  ether.  Dipropylsulphurea  melts  at  68°. 

Zeitschrift  fur  Analytische  Cliemie. 

Vol.  xxxi.,  Part  5. 

Determination  of  Clay  and  Sand  in  Soils. — Dr.  F. 
Tschaplowitz. — In  the  sense  of  agricultural  and  horti¬ 
cultural  practice,  we  may  regard  as  clay  all  those  consti¬ 
tuents  of  the  soil  free  from  humus  and  carbonate  which 
are  insoluble  in  dilute  hydrochloric  acid  and  in  alkali.  It 
appears  that  elutriations  can  be  effedled  with  the  same 
certainty  in  a  precipitation  cylinder  as  in  Schone’s  appa¬ 
ratus.  Clay  may  be  opened  up  by  prolonged  boiling  in  a 
Kjeldabl  flask.  All  equally  insoluble  material  free  from 
humus  and  carbonate,  but  of  higher  hydraulic  value  than 
from  o-oi  to  o-ooo6  m.m.,  is  to  be  regarded  as  sand. 

Analysis  of  the  Nitrogenous  Constituents  present 
in  Commercial  Peptones.— A.  Stutzer  (of  Bonn). — This 
paper  will  be  inserted  if  possible. 

Determination  of  Phosphoric  Acid  in  Basic  Slags. 
—  Dr.  A.  F.  Jolles  (of  Vienna). — Already  inserted. 

Method  of  Determining  Thallium  by  Titration. — 
K.  Sponholz. — This  paper  will  be  inserted  in  full. 

Precipitation  of  Alumina  in  Presence  of  Salts  of 
Lithium. — K.  and  E.  Sponholz. — To  be  inserted  in  full. 

Proportion  of  Fluorine  in  Bones  and  Teeth. — 
Dr.  S.  Gabriel. — This  memoir  will  be  inserted  in  full. 

Contributions  to  Kjeldahl’s  Process  for  the  Deter¬ 
mination  of  Nitrogen. — Carl  Arnold  and  Konrad  Wede- 
meyer. — (See  p.  37). 

Analysis  of  Lard. — C.  Amthor  and  Julius  Zinc. — The 
authors  recommend  the  use  of  the  solution  as  originally 
prescribed  by  Von  Hubl. 

Quantitative  Determination  of  Antimony  and  the 
Gooch  Crucible. — Th.  Paul. — This  paper  requires  the 
accompanying  illustration. 

A  Continuous  Gas-generating  Apparatus. — Alex, 
von  Kalecsinsky. — This  paper  also  requires  the  illustra¬ 
tion  appended. 

Spetftra  of  Copper,  Silver,  and  Gold.  — H.  Kayser 
and  C.  Runge. — From  the  Annalen  Physik  Chemie.  No 
particulars  are  given. 

Position  of  Absorption-Bands,  and  the  Sensitive¬ 
ness  of  Organic  Colouring-Matters  to  Light. — E. 
Vogel  (Annalen  Physik  Chemie). — No  details  are  given. 

Atftion  cf  Sulphuric  Acid,  Dilute  or  Concentrated, 
upon  Potassium  and  Sodium  Bromides  and  upon 
Hydrobromic  Acid.- -Frank  T.  Addyman. — (From  the 
your.  Chem.  Soc.). 

Acftion  of  Dilute  Sulphuric  Acid  upon  Zinc. — 
Frank  Pullinger. — (From  the  your.  Chem.  Soc.). 

The  Use  of  Platinum  Resistance  Thermometers. 
— H.  L.  Callendar  and  E.  H.  Griffiths. — (From  the 
Chemical  News). 


50 


Meetings  for  the  Week. 


I  Chemical  News 

1  Jan.  2 7,  1893. 


Researches  on  the  Action  of  Different  Metals,  . 
Metallic  Salts,  Acids,  and  Oxidising  Agents  upon  j 
Caoutchouc. — W.  Thomson  and  F.  Lewis. — (From  the 
Chemical  News). 

Determination  of  Melting-Points. — Arnold  Reissert 
(Ber.  Deut.  Chem.  Gesell.). — The  author  has  submitted 
the  various  methods  of  determining  melting-points  to  a 
careful  examination,  and,  like  Landolt,  comes  to  the 
conclusion  that  not  only  the  various  methods  of  deter¬ 
mination  yield  discrepant  values,  but  even  determinations 
effected  on  one  and  the  same  method  do  not  entirely  coin¬ 
cide.  The  values  obtained  by  the  application  of  capillary 
tubes  are  generally  too  high,  especially  if  the  temperature 
is  raised  too  quickly  and  the  point  of  complete  fusion  is 
observed.  The  apparatus  with  a  ball  signal  also  gives  too 
high  results,  and  the  higher  the  more  rapidly  the  tem¬ 
perature  rises.  The  method  recommended  by  Landolt  as 
the  most  accurate  requires  at  least  20  grms.  of  substance, 
and  is  therefore  in  most  cases  inapplicable,  so  that  the 
use  of  capillary  tubes  must  be  retained  in  pra&ice.  To 
obtain  the  most  accurate  results  possible,  the  author  re¬ 
commends  the  following  precautions.  1.  The  zero-point 
of  the  thermometer,  used  for  the  determinations,  must  be 
determined  from  time  to  time,  and  the  corresponding 
corredion  must  be  made.  2.  The  correction  for  the  pro¬ 
jecting  mercurial  filament  must  always  be  made,  as  with¬ 
out  it  differences  of  several  degrees  may  be  produced  in 
consequence  of  the  different  error.  The  excellent  tables 
worked  out  by  Reinbach  greatly  simplify  the  application 
of  this  correction.  3.  The  point  of  incipient  melting 
should  always  be  taken  (in  pure  substances  only  !),  as  the 
temperature  in  the  interior  of  the  capillary  tube  is  always 
rather  higher  than  at  the  sides.  An  apparatus  with  an 
eleCtric  signal-bell  has  been  designed  by  A.  C.  Christo- 
manos. 

Acceleration  of  Evaporation  in  Small  Vessels. — 

E.  Whitfield. —  (From  the  Journal  of  Analytical  and 
Applied  Chemistry). 

N  ew  Nitrometer  for  Determining  Nitrogen  in  the 
Salts  of  Ammonium. — W.  Hentschel  ( Berichte  Deut. 
Chem.  Gesell.). — A  description  of  this  apparatus  is  of 
little  use  unless  illustrated.  According  to  the  inventor, 
no  corrections  are  necessary  except  the  utmost  accuracy 
is  required,  since  the  absorption  of  the  nitrogen  in  the 
hot  liquid  is  essentially  less  than  in  such  of  ordinary 
temperature. 
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E.  Woodhead. — No  method  is  known  by  which  the  yellow  modifi¬ 
cation  of  iodide  of  mercury  can  be  rendered  permanent  so  as  not  to 
change  easily  into  the  red  iodide. 
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KOENE  AND  STAS: 

Che&*s£ry  ^Brussels  in  1840—1860. 

L.  PHIPSON,  F.C.S.  ; 

Formerly  of  the  University  of  Brussels  ;  Member  of  the 
Chemical  Society  of  Paris,  &c. 


Shortly  after  the  Revolution  of  September,  1830,  which 
resulted  in  the  division  of  the  Netherlands  into  two  inde¬ 
pendent  kingdoms,  the  people  of  Brussels  deemed  it 
necessary  to  found  a  University.  So,  one  fine  day,  a 
number  of  good  citizens,  headed  by  the  Burgomaster, 
proceeded  to  the  Hotel  de  Ville,  and,  after  listening  to  a 
magnificent  piece  of  music  performed  by  the  orchestra  of 
the  Royal  Harmonic  Society,  delivered  some  enthusiastic 
speeches,  and  the  University  of  Brussels  was  duly  called 
into  existence  with  all  proper  forms  and  ceremonies  (0<ff. 
20,  1834). 

Fifteen  years  later,  I  became  enrolled  as  a  student  in 
that  University,  where  I  passed  some  of  the  happiest 
years  of  my  life.  After  a  long  course  of  Philosophy,  I 
entered  the  faculties  of  Science  and  Medicine,  devoting 
particular  attention  to  chemistry  under  Prof.  C.  J.  Koene, 
the  rival  of  Stas.  The  latter  was  Professor  of  Chemistry 
at  the  Ecole  Militaire,  and  Melsens,  another  well-known 
chemist,  ledlured  at  the  Ecole  Veterinaire. 

Koene  was  a  disciple  of  Berzelius,  he  was  a  Dodor  of 
Science,  and  had  gained  his  professorship  by  dint  of  hard 
work  and  indomitable  application  ;  he  enjoyed  no 
patronage  whatever.  Berzelius  himself  had  translated 
into  Swedish  Koene’s  paper  on  “  Aqua  Regia,”  and 
inserted  it  in  the  Transactions  of  the  Academy  of  Stock¬ 
holm. 

Stas,  like  the  worthy  chemist  Melsens,  was  highly 
recommended  as  the  pupil  and  friend  of  Jean  Baptiste 
Dumas,  with  whom  they  had  both  worked  in  Paris,  and 
to  whose  powerful  patronage  Stas  owed  everything.  I 
am  not  aware  that  he  ever  graduated  in  any  University, 
but  after  having  obtained  the  Professorship  of  Chemistry 
at  the  Ecole  Militaire,  he  succeeded  in  getting  himself 
ele&ed  into  the  Belgian  Academy  of  Sciences,  and,  many 
years  later,  as  a  Corresponding  Member  of  the  Paris 
Academy.  As  an  old  pupil  and  collaborateur  of  Dumas, 
he,  of  course,  brought  foward  the  new  theories  of  the 
latter,  which  were  combatted  by  Berzelius  and  by  Koene, 
but  he  had  no  great  field  for  developing  them  ;  young 
soldiers,  as  a  rule,  make  poor  chemists. 

At  the  University,  where  the  dodtrines  of  Berzelius, 
Mulder,  and  Liebig  were  professed  in  the  most  able 
manner  by  Dr.  Koene,  the  new  ideas  in  organic  chemistry 
then  cropping  up  were  rather  rather  severely  criticised,  if 
not  ridiculed,  and  it  was  plainly  predicted  that  should 
they  gain  ground,  they  would  lead  organic  chemistry  into 
a  state  of  chaos.  Some  of  my  friends  are  inclined  to 
think  that  this  prediction  has  been  tolerably  well  realised. 

What  first  brought  Stas  into  notice  in  Brussels  was  the 
celebrated  “  Affaire  Bocarme,”  in  which  a  certain  Count 
Bocarme  had  poisoned  his  brother-in-law  by  means  of 
nicotine,  which  he  obtained  by  distilling  tobacco  leaf.  In 
these  operations,  it  was  said,  his  victim  occasionally 
assisted  him.  Koene  was  (or  pretended  to  be)  much  hurt 
that  the  Government  called  upon  Stas,  who  was  only 
Professor  of  the  Ecole  Militaire,  to  make  the  chemical 
investigations  in  this  case,  which  should  have  been  given 
to  the  Professor  at  the  Univeisity.  Stas  found  nicotine 
in  the  body,  but  only — as  Dr.  Koene  took  care  to  remind 
his  pupils — after  he  had  found  two  bottles  of  it  in  a  cup¬ 
board,  Anyhow,  this  affair  led  Stas,  after  the  execution 


of  Count  Bocarme,  to  the  publication  of  an  important 
paper  on  the  isolation  of  alkaloids  in  cases  of  poisoning, 
which  has  proved  of  considerable  value  to  science. 

Koene  was  a  very  expert  chemist  and  an  excellent  pro¬ 
fessor.*  In  his  lectures  he  rarely  referred  to  notes. 
There  were  a  few  specimens  and  flasks  on  the  table  be¬ 
fore  him,  and  a  large  black  board  behind  him,  to  which 
he  turned  now  and  then  and  covered  it  with  formulae.  To 
his  left  stood  the  docile  laboratory  assistant,  a  dull  timid 
individual,  who  once  allowed  the  air  to  get  into  a  large 
jar  of  phosphuretted  hydrogen  as  he  carried  it  from  the 
laboratory  to  the  adjacent  ledture  room,  making  his  entry 
with  a  flame  which  rose  to  the  ceiling;  and  on  the  right 
of  the  professor  was  a  large  Dutch  stove,  which  in  winter 
proved  a  great  comfort,  as  the  ledtures  began  at  eight  in 
the  morning. 

He  had  also  a  course  of  toxicology  in  the  afternoon  at 
three  o’clock,  twice  a  week.  Besides  his  professorship  at 
the  Univeisity,  Koene  held  the  appointment  of  super¬ 
intendent  or  consulting  chemist  to  the  Mint,  and  to  the 
large  chemical  works  of  Van  der  Elst.f  and  was  occasion 
ally  engaged  on  Government  Commissions.  On  such 
occasions  he  was  frequently  thwarted  by  Stas  ;  for  be¬ 
tween  these  two  professors  there  existed  very  great 
jealousy.  It  was  an  open  secret  that  Stas  envied  Koene 
his  chair  of  chemistry  at  the  University;  whilst  Koene 
was  no  less  vexed  at  seeing  Stas  eledted  a  member  of 
the  Belgian  Academy  of  Sciences,  and  used  to  speak  of 
him  sarcastically  as  “  the  savant,"  &c.  Although  a  man 
of  kindly  disposition,  and  a  warm-hearted  friend,  Koene’s 
excessive  pride  and  violent  temper,  no  less  than  his  com¬ 
paratively  short  life,  strongly  militated  against  his  suc¬ 
cessful  competition  with  a  cool-headed  naan  of  the  world 
like  Stas,  who  has  outlived  him  by  about  thirty  years. 
Nevertheless,  the  “  Memoires  de  Chimie  ”  which  Koene 
has  left  in  one  small  volume  form  a  lasting  monument  ot 
ingenious,  indefatigable  study,  and  may  have  their  influ¬ 
ence  on  the  progress  of  chemical  thought  when  some  of 
our  modern  theories  are  abandoned.  He  has,  among  other 
things,  the  merit  of  having  reformed  our  ideas  of 
neutrality,  and  his  views  were  soon  universally  adopted. 

When  we  compare  the  work  of  Koene  with  that  of  Stas, 
it  is  easy  to  see  that  the  former  possessed  the  more  ex¬ 
pansive  mind.  While  Stas  limited  himself  to  a  small 
point  of  philosophy,  and  to  a  few  purely  analytical 
problems,  Koene  in  his  ledtures  and  writings  covered  a 
much  larger  field  of  thought.  We  may  admire  Stas  as  a 
laborious  painstaking  specialist,  not  without  a  certain 
amount  of  genius  ;  but  Koene  was  possessed  of  far  greater 
originality  of  views,  and  of  an  impetuous  charadter,  which, 
combined  with  an  ardent  love  of  truth,  caused  him  to 
grapple  with  many  of  the  greater  phenomena  of  Nature. 

Koene  was  the  first  who  made  use  in  his  ledtures  of  the 
pure  nomenclature  of  Berzelius ;  whilst  the  French  pro¬ 
fessors  and  their  followers  used  such  terms,  for  instance, 
as  “  sulphate  of  protoxide  of  iron,”  11  sulphate  of  peroxide 
of  iron,”  Koene  invariably  said  “  ferrous  sulphate,” 
“  ferric  sulphate,”  and  so  on,  throughout  the  whole  of 
inorganic  and  organic  chemistry,  just  as  we  have  lately 
begun  to  do  in  England.  In  organic  chemistry  the  com¬ 
pound  radical  theory  was  used  with  rare  talent.  The 
equivalent  notation  and  dualistic  system  (devoid  of  all 
hypothesis)  were  alone  used,  and  in  the  entire  course  of 
the  ledtures  nothing  was  stated  that  could  not  be  verified 
by  adtual  experiment.  For  instance,  MO, HO  was  not 
allowed  to  be  MO.H,  since  HO  could  be  separated  by  the 
mere  adtion  of  a  slight  heat,  and  the  supposed  body  M03 
could  not  be  isolated,  whilst  MO  could  be,  and  was  known 
to  exist,  &c. 


*  He  was  a  powerfully  built  man,  of  medium  height;  black  hair, 
eyes,  and  beard  ;  and  swarthy  complexion  ;  with  a  Roman  nose,  and 
decided  Jewish  aspedt ;  always  extremely  plain  and  neat  in  his  attire; 
he  usually  wore  black  silk  gloves  when  walking.  His  manners  were 
polished  and  modest,  unless  when  irritated,  then  his  dark  gypsy-like 
eyes  would  flash  fire,  and  his  amiable  qualities  disappeared. 

+  Pierre  Van  der  Elst,  the  founder  of  these  works,  was  the  first  to 
eredt  leaden  chambers  for, sulphuric  acid— this  was  in  the  year  1763. 
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In  1856  was  published  the  first  part  of  Koene’s 
“  Memoires  de  Chimie  ”  (“  Memoires  de  Chimie,”  par  le 
Dr.  C.  J.  Koene,  Professeur  de  Chimie  et  de  Toxicologie 
a  l’Universite de  Bruxelles.  Premiere  Partie.  Bruxelles: 
P.  Larcier,  Libraire  de  l’Universite,  1856).  This  little 
volume  comprises  papers  reprinted  from  the  Bulletin  de 
VAcademie  des  Sciences,  of  Brussels,  Poggendorff's 
Annalen,  and  the  Annales  of  the  Academy  of  Sciences  of 
Stockholm.  Others  which  have  appeared  in  the  Annales 
de  Chimie  et  de  Physique,  and  in  certain  periodicals 
devoted  to  agriculture,  were,  unfortunately,  never 
collected.  At  the  same  time,  he  published  a  volume  of 
“  Popular  Lecffures,”  consisting  of  four  public  lecfiures 
delivered  in  the  Academical  Hall  of  the  University  and 
reproduced  by  A.  Tardieu,  stenographer  to  the  Legislative 
Assembly.  It  is  there  he  discusses  the  probable  constitu¬ 
tion  of  the  atmosphere  from  remote  geological  ages  to  the 
present  time,  criticising  the  views  of  Berzelius,  Mulder, 
Dumas,  and  Liebig  on  this  interesting  subject;  and  there 
is  also  a  very  severe  criticism  of  a  report  by  Stas  on  the 
acid  emanations  from  the  chimneys  of  the  Mint,  which,  I 
remember,  caused  great  laughter  among  the  crowded 
audience. 

Koene’s  paper  on  the  neutrality  of  salts,  published  in 
1842,  is  a  marvel  of  chemical  reasoning,  and  had  great 
effedt  on  the  science  of  his  day;  and  the  same  may  per¬ 
haps  be  said  of  his  paper  on  “  Aqua  Regia,”  his  “  Lessons 
on  the  Constitution  of  Salts,”  and  several  others. 

Stas  had,  no  doubt,  enjoyed  a  far  better  laboratory 
training  than  Koene.  Clever  and  painstaking  analyst  as 
the  latter  may  have  been  for  that  period,  he  had  not  had  the 
advantage  of  working  with  Dumas  in  Paris,  and  the 
Belgian  Government  knew  what  it  was  about  in  confiding 
to  Stas,  instead  of  to  Koene,  the  toxicological  investiga¬ 
tions  in  the  Bocarme  case.  With  regard  to  the  extreme 
care  taken  by  Stas  in  his  investigations  on  acetal,  on  the 
dmniotic  fluid  of  the  fowl,  and  on  the  atomic  weights  of 
certain  elements  with  the  view  of  deciding  for  or  against 
the  law  of  Prout,  &c.,  no  doubt  the  greatest  accuracy  that 
could  be  obtained  in  the  laboratory  is  made  manifest. 
Nevertheless,  Prof.  Hinrichs  has  lately  shown  (Comptes 
Rcndus,  Dec.,  1892)  that  the  oxygen  figure  in  Stas’s 
determinations  with  potassic  chlorate,  increases  with  the 
quantity  of  salt  taken  for  analysis  by  the  dry  method,  and 
decreases  with  the  quantity  taken  when  the  wet  method 
is  used  ;  reminding  us,  once  more,  that  perfection  is  not 
attainable  in  this  world. 

It  will  be  gleaned  from  these  considerations  that  at 
Brussels,  during  the  period  of  which  I  write,  we  had  in 
Koene  the  last  representative  of  the  great  schools  of 
Berzelius  and  Liebig  ;  and  in  the  persons  of  Stas  and 
Melsens  the  first  representatives  of  the  new  French 
school.  They  were  all  highly  meritorious  chemists,  but 
Melsens  was  perhaps  the  greater  philosopher  of  the  three, 
a  man  of  an  exceedingly  amiable  disposition,  and  uni¬ 
versally  beloved  by  his  friends  and  pupils.  Had  Stas 
been  at  the  University  instead  of  the  Ecole  Militaire  he 
might  have  drawn  around  him  young  men  devoted  to 
science.  Koene’s  classes,  like  those  at  Edinburgh  at  the 
present  day,  were  filled  almost  entirely  by  medical 
students.  The  University  in  Brussels  made  few  scien¬ 
tists,  philosophers,  or  diplomatists.  It  was  the  resort  of 
men  destined  to  live  by  law  or  by  medicine,  and  it  was  a 
matter  of  surprise  and  some  talk  in  the  Brussel’s  news¬ 
papers  when  my  paper  on  “  Catalytic  Force”  took  the 
gold  medal  in  the  public  competition  of  the  Scciete 
Hollandaise  des  Sciences  at  Haarlem  (1857).  Koene  was 
more  proud  of  this  than  if  he  had  written  the  paper  him¬ 
self,  and  took  care  to  remark  that  no  pupil  of  Stas  had 
ever  done  such  a  thing. 

Poor  Koene  was  dead  when  another  gold  medal  fell  to 
my  lot  in  1868  from  the  Royal  Society  of  Medical  and 
Natural  Sciences  of  Brussels.  His  successor,  Jean 
Baptiste  Francqui,  obtained  his  doctor’s  degree  six  months 
later  than  I  did  ;  he  was  elected  professor  when  I  had 
already  left  Brussels  for  Paris.  Francqui  was  one  of 


Koene’s  favourite  pupils  and  a  scientific  chemist  of  great 
promise,  who,  after  visiting,  at  the  request  of  the  Belgian 
Government,  the  principal  laboratories  in  Europe,  super¬ 
intended  the  re-construdtion  of  those  at  the  University  of 
Brussels.  He  unfortunately  succumbed  to  illness  very 
early  in  life.  Most  of  Koene’s  other  pupils  were  destined 
for  pharmacy  or  medicine,  and  some  of  them  have  become 
very  distinguished  men  in  their  respedtive  professions. 
The  pupils  of  Jean  Servais  Stas  were  drafted  into  the 
army  on  leaving  the  Ecole  Militaire.  As  I  have  already 
stated,  Stas  has  outlived  Koene  by  about  thirty  years, 
during  which  time  his  reputation  as  a  careful  analyst  and 
scientific  chemist  has  become  greater  than  it  was  at  the 
time  of  the  Bocarme  affair,  which  first  brought  him  into 
notice. 

I  hope  some  day  to  examine  Koene’s  theory  of  the 
constitution  of  the  atmosphere,  for  which  I  have  no  space 
here.  The  foregoing  remarks  will,  I  trust,  prove  inter¬ 
esting  at  a  time  when  the  career  of  Stas  is  attradting  so 
much  attention  at  the  Chemical  Society. 

Putney,  Jan.  27,  1893. 


ON  POISONING  BY  TINNED  BEEF. 
By  THOMAS  K.  LEWIS. 


Twenty  cases  of  poisoning  resulted  from  eating  canned 
corn  beef,  sold  Odtober,  1892.  The  symptoms  of  poison¬ 
ing  were  noticed  in  from  two  to  five  hours  after  eating. 

Eighteen  hours  after  the  meat  was  sold  a  preliminary 
examination  was  made  for  lead  and  tin.  The  physicians 
attending  the  persons  stated  that  they  thought  that  the 
poisoning  was  due  to  inorganic  poisons  coming  from  the 
adtion  of  the  meat  on  the  can. 

About  50  grms.  of  the  meat  was  burned  to  a  light  ash, 
and  tested  for  tin  and  lead.  Nothing  but  a  small  quantity 
of  iron  in  harmless  quantities  was  found,  and  which  is 
found  in  all  meat. 

Ptomaines  were  suspedted,  and  then  a  systematic- 
examination  was  made  for  them. 

An  alcoholic  extradt  was  made.  The  meat  was  minced 
finely  and  well  shaken  with  an  equal  weight  of  absolute 
alcohol  for  some  time,  the  meat  and  alcohol  being  heated 
to  75°  C.  The  alcohol  was  filtered  away  and  evaporated 
by  means  of  a  water-bath  and  air-pumps.  The  bath  was 
not  allowed  to  reach  a  temperature  higher  than  750  C. 
The  solution  by  this  means  only  reached  40” — 450  C. 
Evaporation  continued  until  a  thick  extradt  remained 
containing  some  fat,  which  was  dissolved  by  the  alcohol 
in  the  extraction  from  the  meat.  This  fat,  which  was 
now  precipitated,  was  filtered  away  from  the  extradt, 
which  was  diluted  with  a  small  quantity  of  absolute 
alcohol,  and  evaporated  again.  A  reddish  yellow  liquid 
resulted,  which  had  a  very  sickening  odour. 

Tests  were  made  as  follows  : — From  an  ethereal  extract 
potassium  ferricyanide  and  feriic  chloride  were  mixed, 
and  a  few  drops  of  the  extradt  added,  which  produced  a 
deep  blue  colour  in  a  few  minutes.  This  showed  a 
reduction  of  the  ferri-  to  the  ferro-cyanide  of  iron,  which 
is  the  most  satisfactory  test  we  have  for  ptomaines. 

Another  test: — A  solution  1  to  10  of  ether  was  made  of 
the  extradt,  and  a  few  drops  of  strong  H2S04  was  added. 
A  yellow  and  then  a  rose-red  colour  was  noticed,  also  a 
very  prominent  odour  of  amines. 

After  eighteen  days  the  same  methods  were  employed 
without  success,  for  no  tests  could  be  obtained. 

When  the  meat  was  first  analysed  it  was  used  to 
experiment  on  animals.  It  was  found  to  be  poisonous  to 
them.  Eighteen  days  after  the  poison  was  discovered 
the  meat  was  again  fed  to  some  animals  ;  no  symptoms 
of  poisoning  occurred. 

From  the  foregoing  data,  after  having  consulted 
“  Blythe  on  Poisons  ”  and  “  Prescott’s  Organic  Analysis,” 
and  several  minor  works,  the  following  was  decided  :— 
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That  there  were  no  inorganic  poisons,  lead  or  tin,  present 
in  the  meat,  because  they  were  not  found  by  testing,  and 
because  no  poison  was  found  in  the  meat  at  the  close  of 
the  work. 

The  poison  must  have  been  decomposed,  a  thingwhich 
could  not  have  occurred  had  it  been  inorganic  poisoning. 
Hence  ptomaines  were  indicated  both  by  tests  and  by  the 
poison  having  decomposed. 

Further,  a  ptomaine  called  neuridine  has  been  recorded, 
which  decomposes  a  short  time  after  it  has  been  formed. 
Therefore  we  would  state  that  the  poison  was  a  ptomaine, 
and  would  identify  it  as  neuridine. 

Ohio  State  University,  Columbus,  Ohio, 

January  9,  1893. 


A  NOTE  ON  THE 

METHOD  FOR  THE  QUANTITATIVE 
SEPARATION  OF  STRONTIUM  FROM  CALCIUM 
BY  THE  ACTION  OF 
AMYL  ALCOHOL  ON  THE  NITRATES.* 

By  PHILIP  E.  BROWNING. 


Recent  work  on  my  method  for  the  quantitative  separa¬ 
tion  of  strontium  from  calcinm  by  the  aCtion  of  amyl 
alcohol  on  the  nitrates  {American.  Journal  of  Science,  vol. 
xliv.,  December,  1892)  has  demonstrated  the  possibility  of 
using  very  much  smaller  amounts  of  amyl  alcohol  in  the 
boiling  than  the  amounts  formerly  used  (30  c.m.3  for 
each  treatment).  By  the  use  of  smaller  beakers  (50  c.m.3 
capacity),  10  c.m.3  of  the  alcohol  can  be  conveniently 
substituted  for  30  c.m.3,  and  the  correction  for  solubility 
of  the  strontium  nitrate  is  thus  reduced  from  o*ooi  grm. 
on  the  oxide  to  0*0003  grm.  in  each  treatment,  and  the 
corresponding  amount  of  sulphate  to  be  abstracted  from 
the  calcium  sulphate  before  calculating  to  the  condition 
of  oxide  is  reduced  from  0*0017  grm.  to  0  0005  grm.  in 
each  treatment.  The  necessity  of  a  double  treatment,  or 
the  use  of  two  portions  of  10  c.m.3  each  of  the  alcohol, 
brings  the  total  correction  to  0*0006  grm.  on  the  strontium 
oxide,  and  00010  on  the  calcium  as  sulphate.  For 
ordinary  work  such  a  correction  maybe  disregarded.  The 
following  Tables  give  the  corrected  and  uncorreCted 
results. 


Table  I. 

(Correction  Disregarded). 

SrO 

SrO 

CaO 

CaO 

taken. 

found. 

Error. 

taken. 

found. 

Error. 

Grm. 

Grm. 

Grm. 

Grm. 

Grm. 

Grm. 

X.  0*0570 

0*0565 

0*0005  — 

0*0534 

0*0540 

0*0006  + 

2.  0*0573 

0*0567 

0*0006  — 

0*0534 

0-0543 

0*0009  + 

3.  0  0285 

0*0274 

0*0011  — 

0*0272 

0*0276 

0*0004  + 

4.  0*0568 

00560 

0*0008  — 

0-0535 

0*0537 

0*0002  + 

5.  0*0568 

0*0561 

0*0007  — 

0-0533 

0-0535 

0*0002  + 

6.  0*0288 

0*0280 

0*0008  - 

0*0271 

0*0272 

0*0001  + 

7.  0*1420 

0*1416 

0*0004  — 

00535 

0*0544 

00009  + 

8.  0*1419 

0*1416 

00003  — 

0*0665 

0*0669 

0*0004  + 

.  9*  0*1135 

0*1132 

00003  — 

0*1066 

0*1070 

0*0004+ 

10.  01x37 

0*1126 

0*00X1  — 

0*1064 

0*1070 

0*0006  + 

Table 

II.  (Correction  Applied). 

SrO  SrO  found. 

CaO 

CaO  found. 

taken. 

(Correc.) 

Error, 

taken. 

(Correc.) 

Error. 

Grm. 

Grm. 

Grm. 

Grm. 

Grm. 

Grm. 

I.  0*0570 

00571 

0*0001  + 

0-0534 

0*0536 

0*0002  + 

2.  0*0573 

0*0573 

0*0000 

0-0534 

0-0539 

0*0005  + 

3.  0*0285 

0*0280 

0*0005  — 

0*0272 

0*0272 

0*0000 

4.  0*0568 

0*0566 

0*0002  — 

0-0535 

0*0533 

0*0002  — 

5.  0*0568 

0*0567 

0*0001  — 

0*0533 

0*0531 

0*0002  - 

6.  0*0288 

0  0286 

0*0002  — 

0*0271 

0*0268 

0*0003  — 

7.  0*1420 

0*1422 

0*0002  + 

0-0535 

00540 

0*0005  + 

8.  0*1419 

0*1422 

0*0003  + 

0*0665 

0*0665 

00000 

9.  0  1135 

0*1138 

0*0003  + 

01066 

0*1066 

0*0000 

10.  0*1137 

0*1132 

OOOO5  — 

0*1064 

0*1066 

0*0002  + 

*  From  the  American  Journal  of  Science,  vol.  xliv.,  December, 
1892. — Contributions  from  the  Kent  Chemical  Laboratory  of  Yale 
College. 
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A  PLATINIFEROUS  NICKEL  ORE  FROM 
CANADA. 

By  F.  W.  CLARKE  and  CHARLES  CATLETT. 

During  the  autumn  of  1888  we  received,  through  two  dif¬ 
ferent  channels,  samples  of  nickel  ores  taken  from  the 
mines  of  the  Canadian  Copper  Company,  at  Sudbury, 
Ontario.  From  one  source  we  obtained  two  masses  of 
sulphides,  to  be  examined  for  nickel  and  copper;  from 
the  other  source  came  similar  sulphides,  together  with  a 
series  of  soil  and  gravel-like  material,  seven  samples  in 
all.  In  the  latter  case  an  examination  for  platinum  was 
requested,  and  in  five  of  the  samples  it  was  found,  the 
gravel  above  mentioned  yielding  74*85  ounces  of  metals 
of  the  platinum  group  to  the  ton  of  2000  pounds.  At  the 
outset  of  the  investigation  we  were  decidedly  incredulous 
as  to  the  existence  of  platinum  in  such  ores;  but  the  dis¬ 
covery  of  sperrylite  by  Mr.  Wells  in  material  from  the 
same  mines  gave  our  work  a  wholesome  stimulus,  and  the 
assays  were  carefully  carried  through. 

The  sulphide  ores  submitted  to  us  from  Sudbury  were 
all  of  similar  character.  They  consisted  of  mixed  masses, 
in  which  a  grey  readily  tarnishing  substance  was  pre¬ 
dominant,  with  some  chalcopyrite,  possibly  some  pyrite, 
and  a  very  little  quartz.  Two  samples  were  examined  in 
mass;  one  gave  31*41  per  cent  of  nickel  with  a  little 
copper,  the  other  gave  35*39  per  cent  of  nickel  and  5*20  of 
copper.  The  nickel  mineral  itself  proved  to  be  a  sulphide 
of  nickel  and  iron,  and  as  ores  of  that  composition  are 
not  common,  it  was  thought  desirable  to  examine  the 
substance  further. 

As  above  stated,  the  nickel  mineral  is  the  predominating 
constituent  of  the  masses  submitted  for  examination.  It 
is  steel  grey,  massive,  and  exceedingly  alterable  in  the 
air,  and  its  specific  gravity,  determined  by  pycnometer,  is 
4*541.  An  analysis  of  carefully  selected  material  gave 
the  following  results: — 


Ni . 41*96 

Fe .  I5'57 

S1O2  .  1*02 

Cu .  0*62 

S . 40*80 


99'97 

Neither  cobalt  nor  arsenic  could  be  detected. 

The  foregoing  figures  work  out  sharply  into  the  ratio 
R  :  S  :  :  4  :  5  ;  and  approximately  into  the  formula 
Ni3FeS5-  If  we  deduct  silica,  together  with  the  copper 
reckoned  as  admixed  chalcopyrite,  and  re-calculate  the 


remainder  of  the 

analysis  to  100  per 

cent,  we  h 

following  figures : 

- - 

Calc,  as 

As  found. 

Ni3FeS5, 

Ni 

44*6 

Fe 

..  ..  15*47 

144 

S 

41*0 

100*00 

100*0 

In  short,  the  mineral  has  the  composition  N14S5,  with 
about  one-fourth  of  the  nickel  replaced  by  iron.  Tneonly 
known  species  with  which  this  agrees  is  Laspeyres’s 
polydymite,  of  which  the  Sudbury  mineral  is  evidently  a 
ferriferous  variety.  What  relations  it  may  bear  toward 
beyrichite,  pyrrhotite,  &c.,  is  as  yet  a  matter  of  consider¬ 
able  uncertainty.  Probably  in  most  cases  the  nickel- 
iferous  constituent  of  pyrrhotite  is  millerite,  but  other 
sulphides,  like  the  polydymite,  may  perhaps  occur  also. 

The  polydymite  which  was  selected  for  the  above 
analysis  came  from  the  mass  in  which,  in  average,  35*39 
Ni  and  5*20  Cu  had  previously  been  found.  The  mass 
weighed  several  kilogrms.  and  was  remarkably  free  from 
quartz.  The  same  mass,  with  two  smaller  pieces  resem¬ 
bling  it,  were  also  examined  for  platinum,  by  the  following 
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method : — One  assay  ton  of  the  finely  ground  ore  was 
treated  with  nitric  acid  until  all  or  practically  all  of  the 
sulphides  had  been  dissolved.  The  dried  residue  was 
then  assayed  in  the  usual  manner ;  except  that,  to  facili¬ 
tate  cupellation,  a  little  pure  silver  was  introduced  into 
the  lead  button.  From  the  final  bead  the  silver  was  dis¬ 
solved  out  by  sulphuric  acid,  leaving  the  platinum  in  a 
finely  divided  grey  powder.  The  latter  dissolved  easily 
in  aqua  regia,  and  gave  all  the  reactions  needful  to 
identify  it  thoroughly.  The  results  were  as  follows, 
“  A  ”  representing  the  large  mass  in  which  the  polydy- 
mite  was  determined  : — 

Per  cent. 

A,  255  ounces  Pt  to  the  ton,  or  ..  0-0087 

B,  r8  ounces  Pt  to  the  ton,  or  ..  ..  0  0060 

C,  7  ounces  Pt  to  the  ton,  or . o  0240 

That  the  metal  weighed  was  nearly  all  platinum  is 
certain  ;  but  it  may  have  contained  small  amounts  of 
other  metals  of  the  same  group.  The  material  separated 
was  not  sufficient  to  warrant  a  search  for  the  rarer  asso¬ 
ciates  of  platinum.  Probably  the  platinum  exists  in  the 
ore  as  sperrylite,  although  this  point  was  not  proved. 
The  amount  of  platinum  in  the  mass  most  thoroughly 
examined  would  require,  to  form  sperrylite,  only  about 
0-007  per  cent  of  arsenic,  which  is  too  small  a  quantity 
for  detection  by  ordinary  analysis.  That  platinum  should 
exist  in  appreciable  quantities  in  an  ore  of  such  character 
is  something  quite  extraordinary.  Whether  it  could  be 
profitably  extracted  is  an  open  question. — Bulletin  of  the 
United  States  Geological  Survey,  No.  64. 


LONDON  WATER  SUPPLY. 

Report  on  the  Composition  and  Quality  of  Daily 
Samples  of  the  Water  Supplied  to  London 
for  the  Month  Ending  December  31ST,  1892. 

By  WILLIAM  CROOKES,  F.R.S., 
and 

WILLIAM  ODLING,  M.B.,  F.R.S.,  F.R.C.P., 

Professor  of  Chemistry  at  the  University  of  Oxford. 

To  General  A.  De  Courcy  Scott,  R.A., 

Water  Examiner,  Metropolis  Water  Act,  1871. 

London,  January  10th,  1893, 

Sir, — We  submit  herewith,  at  the  request  of  the 
Directors,  the  results  of  our  analyses  of  the  173  samples 
of  water  collected  by  us  during  the  past  month,  at  the 
several  places  and  on  the  several  days  indicated,  from  the 
mains  of  the  seven  London  Water  Companies  taking 
their  supply  from  the  Thames  and  Lea. 

In  Table  I.  we  have  recorded  the  analyses  in  detail  of 
samples,  one  taken  daily,  from  December  1st  to  December 
31st  inclusive.  The  purity  of  the  water,  in  respeCt 
to  organic  matter,  has  been  determined  by  the  Oxygen  and 
Combustion  processes;  and  the  results  of  our  analyses  by 
these  methods  are  stated  in  Columns  XIV.  to  XVIII. 

We  have  recorded  in  Table  II.  the  tint  of  the  several 
samples  of  water,  as  determined  by  the  colour-meter 
described  in  a  previous  report. 

In  Table  III.  we  have  recorded  the  oxygen  required  to 
oxidise  the  organic  matter  in  all  the  samples  submitted 
to  analysis. 

The  condition  of  the  water  supply  to  the  Metropolis 
during  the  month  of  December  continued  to  be  substan¬ 
tially  the  same  as  that  prevailing  during  November,  and 
commented  on  in  our  previous  report.  The  proportion  of 
organic  matter  present,  as  estimated  alike  by  the  oxygen 
and  combustion  processes,  and  by  the  degree  of  colour- 
tint  of  the  water,  was  not  excessive  for  the  season  of  the 
year,  and  just  a  trifle  lower  than  that  present  in  the  pre¬ 
vious  month’s  supply.  In  the  case  of  the  Thames-derived 
water,  for  instance,  the  mean  proportion  of  organic  carbon 
amounted  to  0-192  part  in  100,000  parts  of  the  water,  as 


against  a  mean  of  0-202  part  per  100,000  parts  of  water 
in  the  November  supply,  the  maximum  proportion  found 
in  any  single  example  examined,  or  0-286  part  in  100,000 
parts,  being  identical  with  the  maximum  met  with  in  the 
November  supply. 

With  two  exceptions  only,  one  recorded  as  “  slightly 
turbid”  and  the  other  as  “  clear  but  dull,”  the  whole  of 
the  173  samples  examined  during  the  month  were  found 
to  be  clear,  bright,  and  well  filtered.  In  several  instances 
no  samples  could  be  obtained  from  the  standpipes  during 
the  last  week  of  the  month,  by  reason  of  the  sharp  frost 
then  prevailing. 

We  are,  Sir, 

Your  obedient  Servants, 

William  Crookes. 

William  Odling. 


on  the 

GRAVIMETRIC  COMPOSITION  OF  WATER.* 

By  W.  DITTMAR,  LL.D.,  F.R.S.,  F.R.S.E., 
and  J.  B.  HENDERSO.n. 

Preface. 

From  his  famous  research  on  the  composition  of  water 
(Ann.  Clum.  Phys.,  Series  3,  vol.  viii.,  p.  189  et  seq.) 
Dumas  concluded  that,  in  accordance  with  Prout’s  law, 
the  “  equivalent  ”  of  hydrogen,  meaning  the  ratio  Ha  :  O, 
is  equal  to  one-eighth  exactly,  although  the  exaCt  mean 
of  his  nineteen  syntheses  stood  at  0-12515  (corresponding 
to  H  =  1*00120  for  O  =  16,  or  to  O  =  1598  for  H  =  1). 
Feeling  convinced  that  his  result  was  liable  to  a  small 
negative  correction,  although  he  had  already  allowed  for 
the  adventitious  water  formed  from  the  oxygen  of  the  air 
which  had  been  present  in  the  dilute  sulphuric  acid  which 
he  used  for  the  evolution  of  his  hydrogen,  and  seeing  that 
his  individual  results  oscillated  between  0-1247  and  0-1256, 
he  had  no  hesitation  in  rounding  off  his  mean  and  adopt¬ 
ing  0-12500  as  the  nett  result  of  his  work.  Strictly  speak¬ 
ing,  he  had  perhaps  no  right  to  make  even  this  slight 
arbitrary  correction,  but  his  choice  was  confirmed  very 
shortly  after  the  publication  of  his  memoir  by  an  inde¬ 
pendent  research  of  Erdmann  and  Marchand,f  which,  if 
it  proves  anything,  shows  that  Dumas’s  adopted  value  is 
probably  nearer  the  truth  than  his  uncorreCted  mean. 

With  these  two  investigations  before  them,  all  chemists 
agreed  in  admitting  that,  however  it  may  stand  with 
Prout’s  law,  the  ratio  O :  H  happens  to  be  equal  to  six¬ 
teen  exactly,  and  they  continued  doing  so  until  Stas,  in 
the  course  of  his  great  research,  came  to  determine  the 
silver  value  of  sal-ammoniac  ;  and  finding  that  the  weight 
of  sal  ammoniac,  equivalent  to  Ag=  107-93,  that  is  to  say 
his  ‘‘NH4CI,”  exceeded  his  sum  N  +  Cl  by  more  than 
four  units,  gave  it  as  his  conviction  that  the  true  ratio, 
0:H,  cannot  be  greater  than  15-96,  corresponding  to 
H  =  1-0024  f°r  0  =  16.  But  Stas’s  own  result  is  H  =  1-0075, 
and  this  number,  if  it  has  any  right  to  vote,  is  as  incom¬ 
patible  with  1-0024  as  >s  with  i-oooo.  But  Stas’s  guess 
was  confirmed  subsequently  by  Clarke,  and,  afte^him, 
again  by  Lothar  Meyer  and  Seubert,  who,  in  their  res¬ 
pective  recalculations  of  atomic  weights,  both  arrived  at 
precisely  the  same  value.  It  is  probably  owing  to  this 
circumstance  that  the  number  15-96  has  been  so  generally 
adopted  by  chemists,  and  found  its  way  into  all  the  hand¬ 
books.  All  chemists,  of  course,  have  not  adopted  it  in 
the  same  sense.  With  many,  no  doubt,  it  is  no  more 
than  the  arithmetically  correct  registration  of  what  they 
take  to  be  the  most  probable  value  for  a  strictly  speaking 
unknown  constant,  which,  for  anything  they  can  know, 
may  perhaps  lie  closer  to,  say,  16-05  than  to  15-96;  but 

*  Proceedings  of  the  Philosophical  Society  of  Glasgow. 

\  Journ.  Prakt.  Chemie,  vol.  xxvi.,  p.  461  et  seq.  Abstract  in  Ann. 
Chilli.  Phys.,  immediately  after  Dumas’s  memoir. 
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not  a  few  attach  to  it  a  higher  significance,  inasmuch  as 
they  take  15-96  to  be  the  true  value,  and  contrast  it  with 
the  old  16  as  with  a  mere  approximation,  just  as  one 
might  contrast  Berzelius  and  Dulong’s  value,  0764  for 
C  :  O,  with  Dumas  and  Stas’s  07500.  Prominent  amongst 
these  chemists  are  Lothar  Meyer  and  Seubert,  who,  in  a 
memoir  published  by  them  in  the  Bey.  Dent.  Client.  Gesell. 
in  March,  1889,  give  expression  to  their  conviction  in  the 
most  emphatic  manner  possible  by  insisting  that  we  must 
henceforth  refer  our  atomic  weights  not  to  0  =  i6,  but  to 
0  =  15 '96,  for  “  dieser  Wert  ist  der  am  meisten  verbiirgte 
und  desshalb  alien  iibrigen  fur  diese  Grosse  Betracht 
kommenden  vorzuziehen.”  But  where  are  the  guarantees  ? 
A  glance  at  Lothar  Meyer  and  Seubert’s  book*  affords  an 
answer,  inasmuch  as  it  clearly  shows  that  their  convic¬ 
tion  of  the  correctness  of  their  number  is  based  chiefly 
upon  Dumas’s  and  upon  Erdmann  and  Marchand’s  quan¬ 
titative  synthesis  of  water,  which  both,  in  their  hands, 
led  to  the  identical  value,  15-96  for  O  :  H.  But,  unfortu¬ 
nately,  their  calculations  rest  on  a  false  basis.  Their 
mode  of  calculating  Dumas’s  determinations  is  that,  view¬ 
ing  his  nineteen  syntheses  as  quasi  one  synthesis,  they 
deduce  the  value  O  :  H  from  a  combination  of  the  sum  of 
Dumas’s  nineteen  oxygen  weights  with  the  sum  of  his 
nineteen  uncorreCted  water  weights,  which  comes  to 
pretty  much  the  same  thing  as  if  they  had  calculated  the 
constant  from  the  mean  of  Dumas’s  “  equivalents  bruts,” 
meaning  the  equivalents  as  they  come  out,  if  we  negleCt 
the  adventitious  water  produced  by  the  dissolved  oxygen 
in  the  sulphuric  acid  used  for  making  the  hydrogen.  But 
Dumas,  as  we  see  from  his  memoir,  effected  the  corres¬ 
ponding  correction  in  each  of  the  nineteen  cases  ;  and,  if 
we  believe  in  Dumas’s  work  at  all,  what  right  have  we  to 
discard  his  corrections  on  his  own  numbers  ?  Clearly, 
none  whatever ;  we  must  go  by  his  “equivalents  corriges,” 
and  their  men  is  0-12515,  corresponding  to  O  :  H  =  15-98. 

To  pass  to  Erdmann  and  Marchand  ;  they,  as  Lothar 
Meyer  and  Seubert  inform  us,  made  eight  syntheses, 
which,  if  calculated  as  one  synthesis,  lead  to  the  value 
15-96.  But,  when  we  look  at  the  original  memoir,  we 
find  that  E.  and  M.  made  two  distinct  sets  of  four  experi¬ 
ments  each.  In  the  first  set  they  weighed  their  oxide  of 
copper  and  metallic  copper  in  the  ordinary  way,  and 
allowed  for  the  displaced  air  by  calculation  ;  in  the  second 
they  adopted  Dumas’s  plan,  and  weighed  both  the  oxide 
and  the  metal  derived  therefrom  in  the  same  evacuated 
tub6.  And  in  each  of  these  four  latter  experiments  (as 
also  in  one  of  the  first  series)  they  took  care  to  free  their 
hydrogen  from  every  trace  of  atmospheric  oxygen  by 
making  it  pass  through  a  red-hot  tube  full  of  metallic 
copper"  and  from  it  through  a  U-tube  charged  with  fused 
caustic  potash  before  it  reached  its  destination.  In  other 
words,  while  Dumas  corrects  for  his  adventitious  water 
by  calculation,  they  avoid  its  formation.  Their  general 
mean  for  the  weight  of  water  containing  one  part 
of  oxygen,  that  is  to  say,  for  H20  :  O,  is  1-12520.  But, 
obviously,  their  second  series  is  far  more  reliable  than 
their  first,  and  its  mean  stands  at  1-12492,  corresponding 
to  O  :  H  =  16-010.  And  these  four  determinations,  being 
obtained  by  a  decided  improvement  upon  Dumas’s  method, 
are  worth  as  much  as  Dumas’s  nineteen  ;  hence  the  nett 
result  of  the  two  investigations  taken  conjointly  is — 

O.:  H  =  £  (15-981 +  16-010)  =  15-996, 

or,  practically,  the  exaCt  number,  16-000. 

But,  supposing  even  we  had  nothing  but  Dumas’s  un- 
correCled  equivalent  to  go  by,  seeing  that  the  nineteen 
individual  values  for  O :  H,  as  calculated  from  these,  vary 
from  15-89  to  16  02,  it  surely  is  worse  than  pedantry  to 
swear  to  that  15-96  as  if  it  were  a  revelation  from  heaven  ! 
So  I  thought,  some  months  ago,  when,  on  the  basis  of 
little  more  than  a  second-hand  knowledge  of  the  two 
researches,  I  came  to  speculate  on  the  matter;  and, 
being  moreover  imbued  with  a  strong  mental  bias  in 
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favour  of  Prout’s  law,  I  decided  upon  undertaking  an 
experimental  inquiry  into  Dumas’s  method-errors,  feeling 
sure  in  my  own  mind  that  I  should  be  able  to  prove  that 
the  old  integer  16  is  at  least  as  good  an  approximation 
to  the  truth  as  the  fashionable  15-96. 

As  a  first  step,  I  directed  Mr.  Henderson  to  set  up  as 
close  an  imitation  as  possible  of  Dumas’s  apparatus  for 
the  production  of  pure  hydrogen,  and  then  to  determine 
the  oxygen  in  what  we  soon  came  to  call  “Dumas  hydro¬ 
gen,”  by  filtering  a  sufficient  known  volume  of  the  gas 
through  red-hot  copper  gauze,  and  weighing  the  water 
produced.  The  result  more  than  confirmed  my  antici¬ 
pation,  but,  while  Henderson  experimented,  I  studied 
Dumas’s  and  Erdmann  and  Marchand’s  original  memoirs 
and  made  an  unexpected  discovery. 


From  Dumas’saccount  it  appears  that, while  he  weighed 
his  oxide  of  copper  and  oxide  in  vacuo,  he  weighed  his 
water  in  the  air,  and  that,  consequently,  his  water-weights 
were  liable  to  be  reduced  to  the  vacuum.  That  a  man 
like  Dumas  should  be  capable  of  omitting  this  obviously 
very  relevant  correction  would  appear  to  be  an  absurd 
presumption,  but  the  way  in  which  he  states  his  results 
(on  page  200  of  his  memoir)  tends  to  confirm  it.  On  the 
table  referred  to  he  gives,  in  so  many  successive  columns, 
(1)  the  weight  of  the  water-receptacle  before,  (2)  after  the 
experiment,  (3)  the  exaCt  difference  of  the  two  weights  as 
“  the  weight  of  water  produced,”  (4)  the  value  H2 :  O  as 
calculated  from  the  recorded  weights  of  water  and  oxygen, 
and  (5)  the  same  corrected  for  the  oxygen  introduced  as 
dissolved  air  with  the  dilute  acid  used  for  the  evolution 
of  the  hydrogen,  as  the  “  equivalent  corrige.”  Now,  if 
Dumas  puts  us  in  a  position  to  check  his  subtractions, 
then,  assuming  that  the  weighings  (1)  and  (2)  as  they 
stand  are  already  reduced  to  the  vacuum,  he  is  surely 
bound  to  tell  us  how  he  calculated  the  respective  correc¬ 
tions.  But  he  does  nothing  of  the  kind.  Assuming,  as  I 
did  at  the  time,  that  he  simply  forgot  the  vacuum  correc¬ 
tion,  all  we  can  do  now  is  to  add  to  his  mean  equivalent 
of  hydrogen  the  weight  of  air,  displaced  by  1-12515  parts 
of  water.  Assuming,  as  we  may  without  fear  of  commit¬ 
ting  a  serious  error,  that  the  mean  density  of  the  air  in 
which  he  operated  was  the  same  as  that  corresponding  to 
150  C.  and  760  m.m.  pressure,  we  arrive  at  the  value 
0-00138,  which  raises  the  equivalent  of  hydrogen  to 
0-12653,  corresponding  to  0:H  =  15-81!  But,  admitting 
this  to  be  the  real  result  of  Dumas’s  determinations,  how 
is  it  that  Erdmann  and  Marchand,  who  did  reduce  their 
water-weights  to  the  vacuum  (there  is  no  doubt  about 
this,  because  they  give  us  in  each  case  both  the  uncor- 
reCted  and  the  corrected  number),  arrived  at  the  value 
i6-oi  ? 

In  going  carefully  over  their  report,  I,  at  last,  come  to 
see  my  way  towards  a  plausible  explanation.  As  appears 
from  their  memoir,  they  dried  their  hydrogen  finally  by 
passing  it  through  a  U-tube,  3  feet  long,  charged  with 
caustic  potash,  which,  they  assure  us,  dehydrated  even  a 
quick  current  of  the  gas  completely  ;  “  because  a  U-tube 
filled  with  fused  chloride  of  calcium,  if  appended  to  the 
outlet  end  of  the  potash  tube,  suffered  no  change  of 
weight.”  Their  water  receptacle  was  combined  with  two 
chloride  of  calcium  tubes  to  retain  the  moisture  of  the 
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*  “  Die  Atomgewichte  der  Elemente,  aus  den  Originalzahlen  neu 
berechnet,  von  L.  M.  and  S.”  1883. 
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surplus  hydrogen  and  of  the  air  which  was  sent  through 
the  apparatus  at  the  end  of  an  experiment.  They  ob¬ 
viously  considered  it  necessary  to  prove  that  fused  caustic 
potash  dries  a  gas  completely,  but  they  had  no  doubt 
about  the  efficiency  of  fused  chloride  of  calcium  :  and  this 
is  no  more  than  was  at  the  time  admitted  by  every 
chemist.  But  Fresenius  (see  his  Zeitschrift  for  1865,  p. 
177)  has  since  shown  that  a  moist  gas,  after  haying  been 
dried  exhaustively  by  even  fused  chloride  of  calcium,  gives 
up  a  quantity  of  water  to  oil  of  vitriol,  which,  in  his  trials, 
amounted  to  about  1  m.grm.  per  litre  of  gas.  Now, 
Erdmann  and  Marchand’s  test  experiment  with  their 
potash  tube  is  quite  compatible  with  the  assump¬ 
tion  that  this  tube  retained  every  trace  of  moisture 
from  the  hydrogen  which  streamed  through  it,  and  it 
is  not  unfair  to  assume  that  the  chloride  of  calcium 
which  Erdmann  and  Marchand  used  in  theiv  actual 
syntheses  was  about  at  a  par  with  Fresenius’s  preparation. 
If  I  am  right  so  far,  it  follows  that  Erdmann  and  Mar¬ 
chand  lost  about  1  m.grm.  of  water  for  every  litre  of  per¬ 
manent  gas  which  passed  through  their  water  receptacle 
at  the  end  of  the  experiment ;  and  this,  as  a  little  reflec¬ 
tion  shows,  is  amply  sufficient  to  account  for  all  the 
difference  between  their  value  for  H20  :  O  and  Dumas’s 
as  corrected  by  me.  But  this,  as  I  could  not  help  seeing, 
would  only  prove  that  Erdmann  and  Marchand’s  deter¬ 
minations  must  be  given  up  as  hopelessly  wrong,  and,  in 
any  case,  it  still  devolved  upon  me  to  prove  the  correct¬ 
ness  of  my  suspicion  concerning  Dumas’s  calculations. 
Obviously,  what  I  had  to  do  was  to  inquire  critically  into 
both  Erdmann  and  Marchand’s  and  Dumas’s  methods, 
and  besides  to  carry  out  at  least  a  few  syntheses  of  water 
according  to  Dumas’s  method,  to  enable  myself  to  decide 
between  his  own  and  my  mode  of  interpreting  his 
numbers.  And  these  “  few  test  syntheses  ”  were  sure  to 
develop  into  an  independent  re-determination  of  the  con¬ 
stant.  After  some  hesitation,  I  decided  upon  carrying 
out  this  programme,  and  thanks  to  the  indefatigability 
and  youthful  energy  of  my  excellent  col'aborator,  the 
work  was  completed  in  less  time  than  I  thought  it  would 
demand. — W.  D. 

(To  be  continued). 
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The  experiments  about  to  be  described  were  carried  out 
in  1889,  and  had  for  their  object  the  testing  of  the  value 
of  basic  slag  as  a  turnip  manure.  In  order  to  make  the 
results  as  valuable  as  possible,  the  experiments  were 
carried  out  on  farms  in  different  parts  of  the  West  of 
Scotland  ;  and  the  author  would  take  this  opportunity  of 
expressing  his  great  indebtedness  to  those  gentlemen  who 
so  kindly  co-operated  with  him  in  carrying  them  out,  and 
for  the  time  and  trouble  they  were  good  enough  to  place 
at  his  disposal.  It  is  quite  unnecessary  to  say  a  single 
word  in  explanation  of  what  basic  slag  is.  Most  farmers 
have  heard  a  good  deal  during  the  last  year  or  two  re¬ 
garding  it.  The  very  successful  results  obtained  by  its 
use  on  the  Continent — especially  in  Germany — have 
drawn  the  attention  of  many  of  our  farmers  to  its  claims 
as  a  valuable  source  of  phosphatic  manure.  But  the 
British  farmer  is  a  cautious  man,  and  the  mere  fadt  of  a 
manure  finding  favour  with  the  German  farmer  is,  of 
itself,  not  sufficient  guarantee  to  his  mind  to  warrant  him 
following  suit.  I  his  caution  is  undoubtedly  commend¬ 
able.  No  farmer  ought  certainly  to  use  a  manure  he  is 
not  convinced  will  repay  him.  He  ought,  however,  to 
endeavour  to  ascertain  the  value  of  any  great  new  source 


of  manure  as  soon  as  possible.  Unfortunately  the  oppor¬ 
tunities  and  facilities  he  enjoys  for  testing  the  value  of 
new  manures  are  in  this  country  not  so  numerous  as  are 
desirable,  and  the  ultimate  result  of  this  extreme  caution 
may  be  that  a  cheap  and  valuable  manure  may  be  allowed 
to  be  negleded,  or  it  may  be  sent  abroad  for  use  there. 

The  rapidity  with  which  basic  slag  found  its  way  into  the 
German  agricultural  markets  was  undoubtedly  due  to  the 
fadt  that  the  German  farmer,  unlike  the  English  farmer, 
enjoys  exceptional  advantages,  in  the  facilities  he 
possesses,  for  having  any  new  manure  tested.  Germany, 
with  its  magnificently  equipped  experimental  stations 
scattered  throughout  the  length  and  breadth  of  the  land, 
is  not  long  in  providing  herself  with  the  desired  in¬ 
formation. 

When  we  consider  that  basic  slag  is  chiefly  produced 
in  this  country,  that  it  is  to  be  had  in  very  large  quan¬ 
tities  and  at  a  very  moderate  price,*  it  does  seem  highly 
desirable  that  in  the  interests  of  our  agriculture  very 
many  more  attempts  should  be  made  to  ascertain  whether 
it  really  is  a  cheap  and  valuable  form  of  phosphatic 
manure  for  our  British  soils,  and  whether  it  is  in  our 
interests  to  allow  it  to  be  entirely  exported  to  Germany 
instead  of  using  it  ourselves. 

The  slag  used  in  these  experiments  was  of  quality,  so 
far  as  I  am  aware,  hitherto  unexperimented  with,  except 
in  North  Wales,  where  it  was  used  last  year  at  my  sug¬ 
gestion  in  some  experiments  carried  out  by  my  friend 
Professor  Dobbie,  of  Bangor.  It  contained  of  phosphoric 
acid  only  8-55  per  cent  (  =  tricalcic  phosphate  of  lime, 
18  66  per  cent),  and  its  mechanical  fineness  was  such  that 
56  per  cent  passed  through  the  regulation  sieve.  The 
price  of  this  slag  would  be,  I  am  informed  by  the  makers, 
so  cheap  that  if  it  is  shown  to  possess  any  fair  manurial 
value,  it  would  be  for  the  farmer  an  extremely  cheap 
source  of  phosphoric  acid. 

The  experiments  were  intended  to  be  carried  out  on 
the  same  scale  in  each  of  the  series,  but  owing  to  circum¬ 
stances  a  slight  difference  exists  in  certain  cases.  The 
aim  of  the  experiments  was  to  test  the  slag,  first,  alone 
in  different  quantities,  and  against  superphosphate; 
secondly,  with  farmyard  manure  as  against  “  super  ”  and 
farmyard  manure ;  and  thirdly,  with  farmyard  manure 
and  nitrate  of  soda,  as  against  super  and  nitrate  of  soda 
with  farmyard  manure  ;  and  the  whole  of  the  unmanured 
plots  were  tested  against  plots  which  received  no 
manure. 

The  superphosphate  and  nitrate  of  soda,  used  in  all 
the  experiments,  were  the  same.  The  superphosphate 
contained  2g’62  per  cent  “  soluble  ”  phosphate;  while  the 
nitrate  of  soda  contained  95-95  per  cent  nitrate  of  soda. 
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The  first  series  of  experiments  were  those  carried  out 
or,  the  farm  of  Mr.  John  Gilchrist,  of  Orbiston  Mains, 
Be  11  shi II,  Lanarkshire,  to  whom  any  value  the  experi- 
ments  possess  is  largely  due. 

The  experiment  plots  were  twenty  in  number,  situated 
near  the  centre  of  a  large  field  with  a  good  exposure,  and 


*  ^  I?111  Transactions  of  the  Highland  and  Agricultural  Society 
cf  Scotland. 


’  should  be  able  tc  purchase  it  cheaper  than  the  Germans  do, 
tvho  so  largely  export  it  from  this  country. 
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well  removed  from  any  hedge.  The  plots  were  arranged 
in  two  rows,  ten  plots  in  each  row.  Ten  of  the  plots 
measured  each  the  i-2oth  of  an  acre,  while  the  other  ten 
were  each  i-48oth  of  an  acre.  The  latter  ten  plots  re¬ 
ceived  no  manure,  and  lay  between  the  manured  plots. 
The  objedt  of  having  so  many  was  to  minimise  as  much 
as  possible  errors  due  to  the  natural  inequalities  of  the 
soil. 

The  accompanying  diagram  will  serve  to  show  the 
arrangement  of  the  plots. 

The  breadth  of  each  plot  was  six  drills,  equal  to  about 
five  yards.  The  soil  is  described  by  Mr.  Gilchrist  as 
“  deep  and  alluvial  on  the  south-east  plots  (viz.,  Nos.  1 
and  2),  somewhat  stiffer  on  the  middle  plots,  and  on  the 
north-west  plots  looser  and  more  friable.”  The  field,  I 
should  add,  slopes  to  the  south-east.  The  following  is 
Mr.  Gilchrist’s  statement  of  the  history  of  the  field  during 
the  previous  five  years  in  respedt  to  the  manures  applied 
and  crops  grown  :  — 


Year. 

Crop. 

Nature. 

Manure. 

1883. 

Potatoes. 

Of  good  quality. 

Farmyard  manure. 

1884. 

Wheat. 

Heavy  crop. 

Nothing. 

1885. 

Hay. 

Good  crop. 

Nothing. 

1886. 

Hay. 

Heavy  crop. 

Police  manure. 

T  cwt.  nitrate  of 

1887. 

Hay. 

Fair  crop. 

soda  and  1  cwt. 
salt  per  acre. 

1888. 

Oats. 

Extra  heavy  crop. 

Police  manure. 

The  plots  were  manured  as  follows  : — 

Nos.  a,  b,  c,  d,  e,f,  g,  h,  i,  j,  received  nothing. 

No.  1  received  basic  slag  at  the  rate  of  14  cwt.  per 
acre. 

No.  2  received  superphosphate  at  the  rate  of  9  cwt.  per 
acre. 

No.  3  received  basic  slag  at  the  rate  of  7  cwt.  per  acre. 

No.  4  received  superphosphate  at  the  rate  of  q£  cwt. 
per  acre. 

No.  5  received  basic  slag  at  the  rate  of  14  cwt.  per  acre, 
and  farmyard  manure  at  the  rate  of  20  tons  per  acre. 

No.  6  received  superphosphate  at  the  rate  of  7  cwt.  per 
acre,  and  farmyard  manure  at  the  rate  of  20  tons  per 
acre. 

No.  7  received  superphosphate  at  the  rate  of  4i  cwt.  per 
acre, farmyard  manure  at  the  rate  of  20  tons  per  acre, 
and  nitrate  of  soda  at  the  rate  of  1  cwt.  per  acre. 

No.  8  received  basic  slag  at  the  rate  of  7  cwt.  per  acre, 
farmyard  manure  at  the  rate  of  20  tons  per  acre,  and 
nitrate  of  soda  at  the  rate  of  1  cwt.  per  acre. 

No.  9  received  basic  slag  at  the  rate  of  14  cwt.  per  acre, 
farmyard  manure  at  the  rate  of  20  tons  per  acre,  and 
nitrate  of  soda  at  the  rate  of  1  cwt.  per  acre. 

No.  10  received  farmyard  manure  at  the  rate  of  20  tons 
per  acre. 

The  experiments  were  carried  out  with  Aberdeen  yellow 
turnips,  which  were  sown  on  the  21st  of  May,  during 
favourable  weather,  and  which  brairded  well.  All  the 
manures,  with  the  exception  of  the  nitrate  of  soda,  were 
spread,  or  sown  in  the  drills  along  with  the  seed.  4  he 
farmyard  manure  was  spread  in  the  bottom  of  the  drills, 
the  slag  and  the  superphosphate  put  on  the  top  of  it. 
The  drills  were  then  covered  and  sown  the  same  evening. 
The  nitrate  of  soda  was  applied  as  a  top-dressing  on  the 
12th  of  July  (i.e.,  some  seven  weeks  after  sowing).  The 
weather  after  sowing  was  pretty  dry.  The  crop  was 
entirely  free  from  turnip-fly. 

When  visited  on  the  26th  of  July  the  plots  which  had 
received  dung  showed  best,  but  between  the  remaining 
plots  there  seemed  to  be  very  little  apparent  difference. 
The  slag  seemed  to  tell  best  on  the  lightest  soil.  Mr. 
Gilchrist  informed  me  that  the  plots  which  did  not  re¬ 
ceive  dung  were  some  fourteen  days  later  in  being  singled 
than  the  plots  which  did.  The  moisture  carried  into. the 
drills  along  with  the  dung  evidently  helped  the  germina¬ 
tion  of  the  seed. 
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The  turnips  were  lifted  and  weighed  on  the  18th  of 
November.  The  following  were  the  results.  The  weights 
do  not  include  tops,  which  were  not  weighed. 

I  shall  give  the  yield  of  the  nothing  plots  first  of  all. 


No. 

Tons. 

Cwt. 

a  . . 

..  18 

17 

b  .. 

..  14 

O 

c  .  . 

..  14 

II 

d  .. 

9 

8 

e  . . 

..  14 

2 

./  -- 

. .  14 

2 

g  •• 

..  17 

I  I 

h  .. 

--  15 

0 

i  . . 

. .  12 

17 

;  •• 

-•  13 

5 

Total 

,  . 

-•  143 

13 

giving  an  average  of  14  tons  7  cwt. 

The  discrepancy  in  the  results  of  these  nothing  plots 
strikingly  exemplifies  the  necessity  of  taking  into  account 
the  inequalities  in  the  soil,  and  the  peculiar  difficulties  in 
the  way  of  arriving  at  satisfactory  results  in  this  kind  of 
experimentation. 

The  results  of  the  manured  plots  are  as  follows  : — 


No. 

Yield  of  turnips 
per  acre. 

Manure.  - — — J - • 

Tons.  Cwt. 

Increase  over 
nothing  plots 

Tons.  Cwt. 

I. 

14  cwt.  slag  . .'  . 

21 

10 

+  7 

3 

2. 

g  cwt.  super . 

18 

5 

+  3 

18 

3- 

7  cwt.  slag . 

13 

5 

—  1 

2 

4- 

4!  cwt.  super  . 

11 

15 

-  2 

12 

5- 

14  cwt.  slag,  20  tons  dung. . 

22 

5 

+  7 

18 

6. 

7- 

7  cwt.  super,  20  tons  dung  . 
4I  cwt.  super,  20  tons  dung, 

22 

O 

+  7 

13 

8. 

1  cwt.  nitrate  of  soda  . . 
7  cwt.  slag,  20  tons  dung, 

24 

10 

+ 10 

3 

9- 

1  cwt.  nitrate  of  soda  .. 
14  cwt.  slag,  20  tons  dung, 

24 

10 

+  10 

3 

1  cwt.  nitrate  of  soda  .. 

25 

IO 

4-ii 

3 

IO. 

20  tons  dung . 

22 

IO 

+  8 

3 

The  above  results  call  for  some  remarks. 

In  the  first 

place  it  will  be  noticed  that  plots  Nos.  3  and  4,  respec¬ 
tively  manured  with  7  cwt.  of  slag,  and  4^  cwt.  of  super, 
instead  of  showing  an  increase  over  the  nothing  plots, 
show  a  decrease  of  1  ton  2  cwt.  in  the  one  case,  and  2 
tons  12  cwt.  in  the  other.  In  noticing  this  I  was  first 
inclined  to  think  that  the  inequality  in  the  yield  of  the 
nothing  plots  might  explain  it.  I  find,  however,  that  on 
looking  at  the  nothing  plots  adjoining  these  two  plots, 
whiie  in  the  case  of  No.  4  they  do  help  to  explain  the 
anomaly,  in  the  case  of  No.  3  they,  on  the  other  hand, 
increase  it.  With  regard  to  the  other  plots  it  will  be 
seen  that  No.  9  shows  the  largest  increase,  viz.,  25  tons 
10  cwt.,  or  an  increase  over  the  average  of  the  unmanured 
plots  of  11  tons  3  cwt., — i.e*,  an  increase  of  over  77  per 
cent.  This  plot,  as  will  be  seen  from  the  table,  was 
manured  with  14  cwt.  slag,  20  tons  dung,  and  1  cwt.  of 
nitrate  of  soda  per  acre.  The  plots  which  show  the  next 
largest  increase  are  Nos.  7  and  8,  viz.,  24  tons  10  cwt.,  or 
an  increase  over  the  average  of  unmanured  plots  of  10 
tons  3  cwt. — i.e.,  about  70  per  cent  of  an  increase.  These 
plots  received  the  same  quantities  of  dung  and  nitrate  of 
soda  as  No.  9,  and  4^  cwt.  of  super,  and  7  cwt.  of  slag 
respectively. 

In  summing  up  these  results,  and  attempting  to  draw 
some  practical  conclusions  from  them,  we  may  estimate 
the  money  value  represented  by  the  increase  of  crop 
obtained  by  the  use  of  the  manures;  then  calculate  the 
money  value  of  the  manures  applied,  and  by  deducting 
the  latter  from  the  former,  ascertain  what  the  profit 
amounts  to.  Secondly,  we  may  estimate  the  unitary 
value  these  experiments  show  phosphoric  acid  to  possess 
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in  the  form  of  basic  slag  and  superphosphate  respectively. 
The  following  table  shows  side  by  side  the  cost  of  the 
manures  and  the  value  of  the  increase  in  crop.  The  slag 
is  calculated  at  £i  per  ton,  the  super  at  £2  15s.  6d.,  the 
nitrate  of  soda  at  £10  per  ton,  and  the  dung  at  6s.  per 


Value  0 

f  increase 

No. 

Manure. 

Cost. 

of  crop. 

I. 

14  cwt.  slag . 

£0 

14 

O 

£5 

0 

O 

2. 

g  cwt.  super . 

I 

5 

O 

2 

15 

O 

5- 

14  cwt.  slag  and  20  tons 

dung  . .  ..  „ ,  . . 

6 

14 

O 

5 

II 

O 

6. 

7  cwt.  super  and  20  tons 

dung . 

6 

19 

O 

r5 

6 

0 

7- 

4^  cwt,  super,  20  tons 

dung,  and  1  cwt. 
nitrate  of  soda. . 

7 

2 

0 

7 

2 

0 

8. 

7  cwt.  slag,  20  tons 

dung,  and  1  cwt. 
nitrate  of  soda. . 

6 

*7 

0 

7 

2 

0 

9- 

14  cwt.  slag,  20  tons 

dung,  and  1  cwt. 
nitrate  of  soda. . 

7 

4 

0 

7 

l6 

0 

10. 

20  tons  dung . 

6 

O 

0 

5 

!4 

0 

N.B. — The  turnips  were 

sold  for 

14s. 

a  ton. 

From  the  above  figures  it  will  be  seen  that  the  only 
plots  showing  a  clear  profit  are  Nos.  1  and  2,  which 
received  slag  and  super  alone.  In  the  case  of  plots  Nos. 
8  and  9,  which  received  dung  and  nitrate  of  soda  in  addi¬ 
tion,  there  is,  it  is  true,  a  slight  profit ;  while  in  the  case 
of  No.  7  the  cost  of  the  manures  and  the  value  of  the  in¬ 
crease  of  crop  balance  each  other.  It  will  be  seen  in  this 
case  that  the  dung  applied  in  such  large  quantities  does 
not  repay  itself.  Of  course  it  must  be  borne  in  mind  that 
the  effect  of  the  dung  will  not  merely  be  felt  during  the 
first  year,  but  also  throughout  most  of  the  rotation.  Still, 
while  this  is  doubtless  true  of  the  dung,  it  may  also  be 
argued  that  it  is  likewise  true  to  a  certain  extent  of  the 
slag. 

On  the  whole,  therefore,  it  would  seem  that  the  appli¬ 
cation  of  farmyard  manure  in  such  large  quantities  is  not 
economical.  Comparing  plots  Nos.  1  and  10,  which 
received  14  cwt.  slag  and  20  tons  dung  respectively,  we 
find  that  the  increase  in  crop  is  practically  the  same, 
although  the  difference  in  the  cost  of  the  manures  applied 
amounts  to  ^5  6s. 

A  comparison  of  plots  Nos.  5,  6,  and  10  shows  that 
even  an  application  of  20  tons  of  farmyard  manure  alone 
constitutes  in  this  case  an  excessive  mineral  manuring, 
since  the  addition  of  14  cwt.  slag  and  7  cwt.  super  respec¬ 
tively  produces  no  increase.  That,  however,  this  does 
not  apply  to  the  same  extent  to  nitrogen,  plots  Nos.  7 
and  8  seem  to  indicate.  In  the  case  of  these  two  plots  it 
will  be  seen  that  the  addition  of  1  cwt.  of  nitrate  of  soda 
increased  the  value  of  the  yield  nearly  £2  per  acre. 

In  conclusion,  it  must  be  admitted  that  the  value  of 
these  experiments  is  considerably  impaired  by  the  faCt 
that  the  rate  at  which  the  manures  have  been  applied  is 
excessive.  As,  however,  many  farmers  apply  manures 
very  much  on  the  same  scale,  these  results  cannot  fail  to 
possess  considerable  interest  for  many. 

The  next  series  of  experiments  were  carried  out  on  the 
farm  of  Mr.  George  Graham,  Easterboard,  Croy,  in  the 
county  of  Dumbartonshire.  The  experiments  were 
carried  out  on  a  clayey  soil,  and  each  plot  was  one-tenth 
of  an  a  dire  in  extent.  The  field  possesses  a  fair  southern 
exposure,  the  plots  were  each  2\  yards  broad,  consisting 
of  three  drills.  1  hey  ran  from  north  to  south — to  within 
6  yards  of  the  top  of  the  field,  where  there  is  a  very 
ragged  hedge,  and  to  the  foot  of  the  field,  where  there  is 
a  ditch,  separating  it  from  the  adjoining  field. 

The  soil  is  described  by  Mr.  Graham  as  “  rather  clayey, 
with  a  white  moorish  sand  in  it;  altogether  a  poor  soil, 
and  has  always  required  very  liberal  treatment  to  raise 
good  crops.  A  carefully  selected  sample  of  the  soil  was 


analysed  before  the  commencement  of  the  experiments) 
and  the  following  are  the  results  : — 

(a)  Mechanical  analysis  — 


Clay  . 79'9i  per  cent 

Sand  . 20'cg  ,, 


IOO'OO 

( b )  Chemical  analysis  (soil  dried  at  2120  F.) — 


Organic  matter*  .  10  633 

Iron  sesquioxide  and  alumina . .  ..  g-coo 

Lime .  °'5°4 

Magnesia .  0-366 

Potash . 0-141 

Soda  ..  0-307 

Sulphuric  acid  ..  0-078 

Phosphoric  acid .  0-185 


Insoluble  siliceous  matter,  chlorine, 
carbonic  acid,  &c .  78-786 


ioo-ooo 

*  Containing  nitrogen  0-232. 

The  past  history  of  the  field  is  described  by  Mr.  Graham 
as  follows  : — “  It  was  green  cropped  in  1880  with  turnips, 
and  got  liberal  manuring  (25  to  30  tons),  with  City  of 
Glasgow  police  manure.  The  crop  of  turnips  was  very 
poor;  but  the  succeeding  oat  crop  was  fair,  and  the  hay 
crop  in  1882  was  also  a  fair  crop.  In  the  summer  of  1883 
it  was  eaten  by  cattle  till  the  middle  of  June,  and  then 
left  to  grow  hay,  which  was  mown  about  the  end  of  July. 

It  has  been  in  grass  ever  since,  till  last  year,  when 
there  was  a  crop  of  oats  on  it,  which  was  poor,  with  the 
exception  of  a  small  piece  at  the  top  of  the  field,  which 
was  good.”  I  forgot  to  add  that,  with  regard  to  the 
situation  of  the  field,  the  north  side  is  a  very  little  higher 
than  the  south,  and  that  a  slight  elevation  takes  place 
two-thirds  of  the  way  down  the  field,  so  that  one  part  lies 
to  the  south  and  another  to  the  north.  As,  however,  each 
plot  extends  the  whole  length  of  the  field,  this  inequality 
is  shared  equally  by  every  plot. 

The  field  was  deeply  ploughed  with  Oliver’s  chilled 
plough  about  the  end  of  November.  It  was  wrought  into 
a  fine  tilth  just  before  drilling.  The  drills  were  opened 
on  the  27th  of  May,  the  farmyard  manure  spread  in,  and 
the  [slag,  superphosphate,  and  the  nitrate  of  soda  were 
sown  with  the  hand  the  same  day.  The  drills  were  then 
closed,  and  the  turnips  were  sown  the  following  morning 
before  seven  o’clock,  rain  beginning  to  fall  before  the 
sowing  was  finished.  The  ground  was  in  good  order,  and 
other  circumstances  were  favourable — rain  and  heat  con¬ 
tinuing  for  several  days.  The  kind  of  turnip  used  in  this 
experiment  was  Drummond’s  Improved  Aberdeen  Green 
Top  Yellow.  The  following  is  a  statement  of  the  quan¬ 
tities  of  manures  applied  per  acre  : — 

Plot  No. 

1.  Nothing. 

2.  4  cwt.  super. 

3.  8  cwt.  super. 

4.  6  cwt.  slag. 

5.  12  cwt.  slag. 

6.  Nothing. 

7.  6  cwt.  slag,  15  tons  dung,  and  1  cwt.  nitrate 

of  soda. 

8.  6  cwt.  slag  and  15  tons  dung. 

9.  12  cwt.  slag  and  15  tons  dung. 

10.  12  cwt.  slag,  15  tons  dung,  and  1  cwt.  nitrate 

of  soda. 

11.  Nothing,. 

The  following  are  the  notes  supplied  me  by  Mr. 
Graham: — “June  the  5th.  The  turnips  brairded;  the 
ground  at  that  time  being  very  much  battered  with  rain, 
and  caked  on  the  top.  At  the  end  of  June  the  turnips 
were  thinned — all,  at  any  rate,  with  the  exception  of  No.  1 
(nothing  plot),  which  was  not  ready  for  thinning  till  the 
1  ith  of  July,  On  that  date  the  plots  showed  as  follows : — 


chemical  new?, |  Qur  Secret  Friends  and  Foes.  59 

Feb.  3, 1893.  t  u 


Nos.  7  and  10— those  which  received  slag  along  with 
dung  and  nitrate  of  soda — looked  best. 

Plots  Nos.  8  and  9— those  which  had  received,  along 
with  the  slag,  dung — were  next  best  in  appearance,  and 
only  slightly  inferior  to  Nos.  7  and  10. 

Plots  Nos.  2  and  3 — those  which  had  received  super¬ 
phosphate  in  larger  and  smaller  quantity  respectively — 
came  next  in  order,  looking  considerably  poorer,  but  dif¬ 
fering  very  little  from  one  another. 

Plots  Nos.  4  and  5 — those  which  had  received  slag  in 
larger  and  smaller  quantity  respectively — came  next  in 
appearance,  and  did  not  seem  to  differ  in  appearance  from 
one  another. 

Plots  Nos.  6  and  11 — those  which  received  nothing — 
came  last.”  With  regard  to  these  two  plots,  Mr.  Graham 
remarks  that  they  each  received  a  small  portion  of  the 
slag  which  was  blown  over,  when  being  sown  in  the 
adjoining  plots,  and  that  they  can  scarcely  be  regarded  as 
“  fair  ”  nothing  plots. 

(To  be  continued). 
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Our  Secret  Friends  and  Foe s.  (Expanded  from  Leftures 
delivered  before  Popular  Audiences  in  London,  Edin¬ 
burgh,  and  elsewhere).  By  Percy  Faraday  Frank¬ 
land,  Ph.D.,  B.Sc.,  F.R.S.,  F.C.S.,  &c.  Society  for 
Promoting  Christian  Knowledge.  London  :  Northum¬ 
berland  Avenue.  1893.  Pp.  167. 

For  a  long  time  the  intelligent  part  of  the  public  has 
felt  the  want  of  a  manual  of  bacteriology,  popular,  yet  at 
the  same  time  accurate,  and  on  a  level  with  the  present 
state  of  Science.  Dr.  P.  F.  Frankland  has  most  ably 
supplied  this  want,  and  has  thereby  rendered  a  serious 
service  to  Science  in  general  and  to  hygiene  in  particular. 
The  notions  of  the  public  concerning  bacteriological  re¬ 
search  and  its  possible  results  have  been  hitherto  hazy  in 
the  extreme.  It  has  been  made  the  subject  of  pointless 
jokes  by  the  “  witling  gallants  ”  of  the  literary  and  the 
political  press.  It  has  been  execrated  by  mcenads  and 
zoophilists,  and  it  is  even  yet  slighted  by  a  few  physicians 
of  eminence  who  owe  their  success,  in  faCt,  to  what  may 
be  called  “  rule  of  thumb,” — a  certain  incommunicable 
taCt.  To  all  these  classes  of  gainsayers  Dr.  Frankland 
offers  valuable  lessons,  if  his  readers  will  only  take  them 
to  heart. 

The  author  gives  us  first  a  general  account  of  the 
structure  and  the  classification  of  these  ultra-microscopic 
organisms,  bacilli,  spirilla  micrococci,  collectively  spoken 
of  as  bacteria  as  well  as  the  yeasts  and  the  moulds.  He 
describes  the  formation  of  spores — the  reproductive  forms 
of  many  species, — justly  characterised  as  the  hardiest 
forms  of  living  matter  which  Science  has  yet  revealed, 
since  they  are  11  unaffeCted  by  cold  far  greater  than  that 
of  an  ArCtic  winter,”  and  can  sometimes  even  survive  a 
few  minutes  exposure  to  boiling  water. 

The  second  chapter  is  devoted  to  the  micro  organisms 
of  the  air,  and  involves  an  account  of  the  long  controversy 
on  the  alleged  “  spontaneous  origin  of  life,”  or  abio- 
genesis.  The  controversy  was  finally  decided  by  Pasteur 
and  Tyndall  in  such  a  manner  as  to  fully  confirm  the 
aphorism  of  Hunter,  “  Omne  vivum  ex  ovo.”  Dr.  Frank¬ 
land  duly  calls  attention  to  the  comparative  paucity  of 
microbia  at  great  altitudes,  on  sea  at  great  distances  from 
land,  and  in  undisturbed  air.  Mention  is  made  of  Bacillus 
prodigiosus,  which  sometimes  turns  bread  of  a  blood-red 
colour,  and  occasioned  in  the  dark  ages  the  dreaded 
portent  of  the  “bleeding  host,”  sometimes  used  as  a  pre¬ 
text  for  the  immolation  of  Jews,  witches,  and  heretics."' 
The  study  of  the  air  dwelling  micro-organisms  is  men¬ 
tioned  as  having  led  the  way  to  Sir  Joseph  Lister’s  great 
discovery, — the  antiseptic  treatment  of  wounds. 

We  come  next  to  the  micro-organisms  of  water.  Here 
are  described  the  surprising  results  of  filtration.  The 


importance  of  drinking-water  in  reference  to  public  health 
is  truthfully  asserted  to  have  been  first  established  and 
taught  in  Britain,  even  before  the  microbial  theory  of 
disease  was  established. 

“  Useful  Micro-organisms  ”  is  the  title  of  a  highly 
instructive  chapter.  Passing  over  the  part  played  by 
certain  Saccharomyces  in  the  production  of  alcohol — a 
function  which  certain  reformers  think  is  a  mistake  in 
creation — we  come  to  the  question  of  nitrification,  i.e., 
the  conversion  of  the  inert  nitrogen  of  the  air  into  nitric 
acid,  in  which  state  it  becomes  available  as  plant-food. 
In  discussing  the  fixation  of  nitrogen  we  find  no  mention 
made  of  the  researches  of  M.  Georges  Ville,  who  certainly 
has  taken  no  unimportant  share  in  demonstrating  the 
aClion  of  atmospheric  nitrogen  in  the  nutrition  of  vege¬ 
tables. 

It  is  curious  that  the  two  baCteria  which  respectively 
convert  ammonia  into  nitrous  acid  and  nitrous  acid  into 
nitric  acid,  require  a  culture-medium  of  silica  in  the  gela¬ 
tinous  state.  This  little  faCt  may  yet  be  found  to  have 
an  unimagined  importance.  The  author  considers  that 
at  the  epoch  when  the  nitrate  beds  of  Chili  and  Peru 
were  formed,  the  nutrifying  organisms  were  much  more 
powerful  than  those  now  existing. 

Micro-organisms  are  shown  to  be  gradually  assuming 
the  character  of  chemical  reagents.  At  the  same  time 
Dr.  PTankland  shows  two  things:  That  among  members 
of  a  “  pure  culture”  there  may  be  individual  differences, 
and  that  they  may  be  modified  by  cultivation.  Here  the 
author  writes  under  Darwinian  inspiration,  and  finds  one 
of  the  most  interesting  evidences  of  Evolution,  as  it  has 
been  experimentally  shown  by  Dr.  Dallinger,  F.R.S. 

We  next  come  to  the  malignant  or  pathogenic  or¬ 
ganisms,  the  producers  of  cholera,  typhoid,  small  pox, 
diphtheria,  rabies,  and  doubtless  of  all  the  communicable 
diseases.  Prominent  mention  is  made  of  the  infectious 
character  of  pulmonary  consumption.  It  is  a  sad  faCt 
that  an  Australian  physician  who  anticipated  Koch  in 
this  striking  discovery  reaped  in  return,  not  honours  but 
something  very  like  persecution.  The  populace  of  Mel¬ 
bourne  was  enraged  at  being  told  that  their  climate  was 
not  a  specific  for  tubercular  disease. 

The  bacillary  character  of  tetanus  or  lock-jaw,  estab¬ 
lished  by  Kitasato,  a  Japanese  pupil  of  Prof.  Koch,  is  of 
the  greatest  importance.  A  case  is  mentioned  of  a  child 
dying  of  tetanus  in  consequence  of  some  cobwebs  having 
been  applied  to  stop  the  bleeding  from  a  cut.  Spores  of 
tetanus  had  become  entagled  in  the  web,  and  had  set  up 
the  dreadful  infection.  The  tetanus  bacillus  haunts 
garden  soil,  the  mud  of  swamps,  &c.  Hence  we  need  not 
wonder  that  tetanus  ensues  upon  wounds  received  from 
the  arrows  of  certain  African  and  Oceanic  savages.  The 
points  of  the  arrows  are  poisoned  by  dipping  them  in  the 
mud  of  swamps  and  allowing  them  to  dry  in  the  sun. 

This  chapter  is  aptly  closed  with  an  expression  of 
regret  that  in  the  development  of  preventive  medicine 
England  has  unfortunately  lagged  behind,  as  it  is  all  but 
impossible  at  the  present  time  to  carry  out  the  necessary 
investigations  in  this  country.  No  names  are  mentioned, 
whether  of  individuals  or  of  organisations,  but  it  is  im¬ 
possible  to  mistake  the  allusion.  We  hope  that  Dr. 
Frankland  is  not  mistaken  in  his  confidence  that  the 
public  mind  is  beginning  to  recover  from  the  hysterical 
delusions  with  which  it  has  been  “  chloroformed.” 

One  of  the  lessons  of  this  book  is  the  exceptional  fruit¬ 
fulness  of  boundary  lines.  The  study  of  the  micro¬ 
organisms  lies  on  the  mutual  frontiers  of  biology  and 
chemistry,  and  its  cultivation  has  proved  most  remu¬ 
nerative.  We  trust  that  this  invaluable  book  will  receive 
the  wide  and  thorough  appreciation  which  it  merits. 


The  Framework  of  Chemistry ,  Part  I.  Typical  Facts 
and  Elementary  Theory.  By  W.  R.  Williams,  M.A. 
London  :  G.  Bell  and  Sons.  1892.  Pp.  48,  8vo. 

This  little  book  would  be  very  useful  if  it  had  not  quite 
so  many  predecessors  in  the  same  field.  It  has  one 
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creditable  peculiarity  which  should  not  be  overlooked ; 
it  is  not  written  down  to  the  requirements  of  students 
preparing  for  any  examination. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Note.— All  degrees  of  temperature  are  Centigrade  unless  other  wise 
expressed., 

Comptes  Rendus  Hebdotnadaires  des  Seances,  de  I'Academie 

des  Sciences.  Vol.  cxvi.,  No.  3,  January  16,  1893. 

Phosphorescent  Zinc  Sulphide  considered  as  a 
Photometric  Standard.  — Charles  Henry. — Within  wide 
limits,  and  consequently  under  conditions  easy  to  be 
realised,  the  quantity  of  light  emitted  by  phosphorescent 
zinc  sulphide  at  a  given  moment  is  independent  of  the 
distance  of  the  magnesium,  independent  of  the  time  of 
illumination,  independent  of  the  thickness  of  the  layer  of 
sulphide.  In  a  word,  phosphorescent  zinc  sulphide  pre¬ 
sents  in  the  highest  degree  the  characters  required  by  a 
secondary  photometric  standard. 

An  Acid  Potassium  Platonitrite. — M.  Vezes. — A 
solution  of  potassium  platonitrite  slightly  acidulated  with 
any  acid  occasions  after  a  certain  degree  of  concentration 
a  dark  red  deposit  on  the  sides  of  the  vessel,  consisting 
of  fine  crystalline  needles,  slightly  soluble  in  cold  water, 
but  soluble  with  a  yellow  colour  in  hot  water.  Its  com¬ 
position  is  Pt30(N02)6K2H4  + 3H2O.  Hence  the  red 
salt  is  the  acid  bipotassium  salt  of  an  unknown  hexabasic 
acid. 

The  Decomposition  of  Chloroform  in  Presence  of 
Iodine. — A.  Besson. — The  decomposition  of  chloroform 
at  incipient  redness  in  presence  of  iodine  yields  as 
principal  produdts  C2CI4  35  per  cent  (or  20  per  cent  on 
the  chloroform  employed),  C2Cl6  20  per  cent,  and  as 
secondary  products  CC14  15  per  cent,  C6C16  10  per  cent, 
C4C16  8  per  cent  :  the  remnant  consisting  of  small 
quantities  of  produdls  not  separated  comprising  traces  of 
iodine  compounds  and  a  little  C^FIClj. 

Some  Ethers  of  Homopyrocatechine. —  H.  Cousin. 
—  Homopyrocatechine  forms  two  methylic  ethers,  two 
ethylic  ethers,  a  methylethylic  ether,  and  a  diacetic 
ether. 

Determination  of  Phosphorus  in  Irons  and  Steels. 
— Adolphe  Carnot. — This  paper  will  be  inserted  in  full. 

The  Waste  of  Nitrogen  from  Farmyard  Manure. 
—A.  Muntz  and  A.  Ch.  Girard.— The  authors  find  that 
peat  litter  retains  nitrogen  better  than  does  straw.  The 
additions  to  straw  litter  of  copperas  and  of  gypsum  do  not 
appreciably  reduce  the  loss  of  nitrogen.  One  reason  of 
this  is  the  quantity  of  fixed  bases,  alkaline  or  alkaline- 
earthy,  contained  in  the  excreta  of  farm  animals,  especi¬ 
ally  of  horned  cattle  and  sheep.  This  alkaline  matter 
decomposes  the  ferrous  sulphate  to  such  an  extent  that 
at  least  700  kilos,  of  the  ferrous  salt  would  be  required 
yearly  per  head  of  horned  cattle  to  arrest  the  escape  of 
ammonia. 


Zeitschrift  fur  Analytisclie  Chemie. 

Vol.  xxxi.,  Part  5. 

An  Improved  Calorimeter — F.  Fischer  {Zeit.  Angew. 

Chemie ). 

An  Automatic  Sprengel-Pump. —  H.  T.  Wells  (Ber. 
Dcut.  Chem.  Gcsell.). — Both  these  papers  are  useless 
without  the  accompanying  figures. 

Agitating  Machine  for  the  Analysis  of  Super¬ 
phosphates.— O.  Gtissefeld  {Zeit.  Angew.  Chemie).— 
This  note  requires  the  accompanying  figures. 
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Blast  for  Carburetted  Air.— M.  Pauquelin  ( Comptes 

Rendus). 

The  Preservation  or  the  Purification  of  Some 
Reagents. — W.  Hampe  {Chem.  Zeit.). — As  regards  the 
preservation  of  hydrofluoric  acid  in  bottles,  &c.,  of  vulca¬ 
nite,  the  author  states  that  organic  substances  may  easily 
be  taken  up  by  the  acid  from  the  material  of  the  bottles, 
so  that  after  some  time  it  distinctly  decolourises  solution 
of  permanganate.  In  determining  ferrous  oxide  in  sili¬ 
cates,  this  circumstance  may  render  the  results  too  high. 
Hampe,  therefore,  for  such  determinations,  recommends  a 
previous  addition  of  sulphuric  acid  and  permanganate 
until  a  permanent  red  colour  appears,  after  which  the 
acid  may  be  safely  used.  Hydrofluoric  acid  also  takes 
up  alkalies  from  some  kinds  of  vulcanite.  To  avoid  both 
these  impurities,  Hampe  uses  platinum  bottles  holding 
about  1  kilo.,  which,  as  a  protection  against  injuries,  are 
inclosed  in  a  closely  fitting  copper  flask,  closed  with  a 
screw.  For  preparing  non-arsenical  sulphuretted  hydro¬ 
gen,  Hampe,  in  case  of  ordinary  analyses,  considers  it 
sufficient  to  cause  the  gas  to  traverse  two  or  three  re¬ 
ceivers,  containing  either  soda  or  sodium  sulphide.  In 
very  accurate  operations,  Hampe  obtains  sulphuretted 
hydrogen  from  pure  crystalline  sodium  sulphide  and 
dilute  sulphuric  acid  (1  :  10)  which  has  been  tested  in 
Woolf’s  apparatus.  The  solid  salt,  along  with  a  little 
water,  is  placed  in  a  Woolf’s  bottle  of  medium  size,  one 
tubulure  of  which  has  a  funnel  tube  fitted  with  a  cock, 
whilst  the  other  tubulure  admits  the  gas-delivery  pipe. 
The  dilute  sulphuric  acid  is  introduced  through  the  funnel 
tube  in  suitable  quantity.  The  gas  traverses  a  washing 
bottle  of  pure  water  or  a  solution  of  soda.  In  order  to 
remove  hydrochloric  acid  from  chlorine  gas  (important  in 
Woehler’s  process  for  determining  total  carbon  in  iron), 
Hampe  uses  a  watery  solution  of  permanganate,  and 
allows  the  gas  to  traverse  the  washing  liquor  in  small 
bubbles.  The  colour  shows  whether  it  is  fit  for  use. 
The  washing  bottle  is  placed  between  the  generating- 
vessel  and  the  drying  apparatus. 

An  Indicator  in  Alkalimetry. — Werner  Bolton  (Zeit. 
Angew.  Chemie). — Especially  in  cases  where  the  opera¬ 
tion  has  to  be  performed  by  workmen,  the  author  instead 
of  dyes,  which  change  colour,  uses  a  concentrated  solu¬ 
tion  of  flower  of  sulphur  in  an  alkaline  sulphide.  Of  this 
solution  a  drop  is  added,  and  a  corresponding  quantity  is 
dedu&ed  from  the  total  acid  consumed,  or  the  liquid  is 
stirred  with  a  glass  rod  which  has  been  dipped  in  the 
solution  of  alkaline  sulphide.  The  solution  is  heated  to 
ebullition  and  titrated.  As  soon  as  a  milkiness  appears 
in  the  liquid,  which  does  not  disappear  on  vigorous  agita¬ 
tion,  the  operation  is  complete.  The  indication  is  better 
marked  than  that  with  litmus  or  turmeric. 

The  Analysis  of  Ferrochrome,  Ferroaluminium, 
Ferrotungsten,  Ferrosilicon,  and  Ferrolitanium. — 
A.  Ziegler  ( Dingler's  your.). — Already  inserted. 

Analysis  of  Galena  and  Lead  Sulphate.  —  Rudolf 
Benedikt  (Chem.  Zeilung). — The  decomposition  of  galena 
can  be  easily  and  completely  effected  by  heating  with 
hydriodic  acid.  The  pulverised  mineral  is  covered  with 
some  water  in  a  hemispherical  porcelain  capsule,  and  then 
with  a  few  c.c.  of  commercial  hydriodic  acid  of  17 
specific  gravity.  If  the  moistening  with  water  is  omitted 
there  ensues  a  violent  effervescence.  The  capsule  is 
covered  with  a  watch  glass  and  heated  on  the  water-bath. 
In  a  few  minutes  the  lead  sulphide  is  completely  converted 
into  lead  iodide.  The  watch  glass  is  removed,  rinsed  off, 
and  evaporated  to  dryness.  The  residue  when  cold  is 
covered  with  dilute  nitric  acid,  the  capsule  is  covered  and 
heated  on  the  water-bath.  The  nitric  acid  decomposes 
the  lead  iodide,  with  liberation  of  iodine.  As  soon  as  the 
oxidation  is  at  an  end  the  capsule  is  uncovered,  the 
contents  evaporated  to  dryness,  the  residue  is  moistened 
with  dilute  nitric  acid,  filtered,  and  washed  out,  when  the 
entire  lead  is  in  solution  as  lead  nitrate,  and  may  be 
determined  with  sulphuric  acid  in  the  usual  manner. 
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Lead  sulphate  is  converted  into  lead  nitrate  in  a  similar 
manner.  The  substance  is  covered  with  a  little  water  in 
a  small  beaker,  hydriodic  acid  is  added,  and  a  moderate 
heat  applied.  In  a  few  minutes  the  whole  is  reduced. 
Sulphur  is  deposited  on  the  sides  of  the  beaker.  When 
cold,  the  contents  of  the  beaker  are  washed  with  cold 
water  into  a  capsule,  evaporated  to  dryness,  moistened 
with  nitric  acid,  and  further  treated  as  above. 

Process  for  the  Quantitative  Separation  of  Silver 
and  Lead. — R.  Benedikt  and  L.  Gaus  ( Chem .  Zeit.). — 
Already  inserted. 

Volumetric  Determination  of  Sulphuric  Acid  by 
the  Chromate  Method.— K.  Farnsteiner  (Chem.  Zeit.). 
— Already  inserted. 

Some  Reactions  of  the  Three  Isomeric  Amido- 
benzoic  Acids. —  Oechsner  de  Coninck. — (From  the 
Comptes  Rendns). 

The  Execution  of  Elementary  Analyses  by  Com¬ 
bustion  with  Oxygen  at  High  Pressure  in  the 
Calorimetiic  Bomb.  —  Prof.  Berthelot.  —  (From  the 
Comptes  Rendtis). 

Saponification  of  Oils  and  Esters  by  Sodium 
Alcoholate. —  K.  Obermuller. — A.  Kosel  and  K.  Ober- 
miiiler  have  formerly  observed  that  as  a  rule  the  soda- 
soap  of  the  existing  acid  and  the  free  alcohol  of  the  ester 
are  formed.  On  further  studying  this  process,  Kooel  and 
Kruger  recognised  as  intermediate  produdls  the  compound 
of  the  acid  existing  in  the  fat  with  the  alcohol  of  the 
alcoholate  employed,  that  is  the  ethyl-  or  amyl  ester. 
Latterly  K.  Obermuller  has  resumed  the  subject,  and 
concludes  that  on  assuming  that  the  water  present  takes 
part  in  the  readtion,  the  entire  process  may  be  easily 
explained.  The  sodium  alcoholate  forms  at  first  with  the 
glyceride  of  the  fatty  acid  sodium  glycerin  and  fatty 
ester.  In  presence  of  water  the  sodium  glycerin  is  de¬ 
composed  into  glycerin  and  sodium  hydroxide,  which 
latter  saponifies  the  ester,  forming  soda  soap  and  alcohol. 

Determination  of  the  Carbonyl  Oxygen  of  the 
Aldehyds  and  the  Ketones.— H.  Strache  (Monats'hefte 
fur  Chemie). — This  paper  requires  the  two  accompanying 
illustrations. 

The  Determination  of  the  Strength  of  Aqueous 
Solutions  of  Acetic  Acid  by  means  of  the  Specific 
Gravity. — E.  Nickel  (Chemiker  Zeit.). — This  operation 
presents  a  certain  difficulty,  as  the  specific  gravity  of 
such  solutions  increases  with  augmenting  concentration 
only  up  to  80  per  cent,  and  then  decreases.  The  author 
overcomes  this  difficulty  by  determining  the  spec.  grav. 
as  usual,  diluting  with  water,  and  determining  the  spec, 
grav.  again.  If  the  spec.  grav.  rises,  the  higher  value 
must  be  assumed  to  be  correct,  but  if  it  falls,  the  lower. 

The  Determination  of  the  Acidity  of  Milk. — H.  C.  < 
Plant  (Archiv.  fur  Hygiene).— Already  inserted. 

Examination  of  Vinegar.— S.  A.  Vasey.— (From  the 
Chemical  News). 

Recognition  of  Bombay  Mace. — Th.  Waage  and 
O.  Warburg. — The  microchemical  reaction  with  potassium 
chromate  is  recommended. 

Process  for  Examining  Commercial  Spirits. — Ed. 
Mohler  (Ann.  Chim.  Phys.). — -Already  inserted. 

Examination  of  Safron  and  Safron  Substitutes. — 
E.  Vinassa  (Archiv.  Pharm.  Chemie ). — This  process  is 
of  no  practical  importance. 

The  Determination  of  Kreatinine  in  Urine. — MM. 
Gautrelet  and  Vieillard. — Already  inserted. 

Method  for  Determining  the  Volume  of  the 
Corpuscular  Elements  of  the  Blood. — M.  and  L. 
Bleibtreu  (P finger's  Archiv.). — Not  adapted  for  useful 
abstraction. 

Detection  of  Carbon  Monoxide  ir)  the  Blood. — 
H.  Bertin-Sans  and  J.  Moitessier. — (From  the  Comptes 
Rendus). 


The  SpeCtrum  of  Methaemoglobine. — P.  Dittrich 
and  M.  Araki  (Archiv.  Experiment  Pathol.). — The  spec¬ 
trum  contains  only  two  absorption-bands.  A  solution  of 
pure  crystals,  if  examined  in  a  stratum  of  1  c.m.  in  depth, 
transmits  the  red  rays  up  to  the  wave  length  of  660,  even 
at  a  concentration  of  3  per  cent.  Then  follows  the  obscurity 
corresponding  to  the  well-known  methsemoglobine  bands, 
the  middle  of  which  coincides  with  A  =  632.  From  these 
the  absorption  decreases  to  about  606,  and  remains  then 
approximately  constant  as  far  as  D,  and  then  again  in¬ 
creases.  The  next  stage  of  darkening  has  its  turning- 
point  at  579,  corresponding  to  the  absorption  band  II.  of 
authors.  A  further  stage  of  darkening  at  about  540  occurs 
not  as  a  band,  but  as  the  commencement  of  a  strong 
diffused  absorption,  which  increases  uniformly  and  takes 
up  the  rest  of  the  spedtrum.  The  bands  III.  and  IV.  of 
former  researchers,  Dittrich  was  unable  to  find  in  solu¬ 
tions  perfectly  free  from  oxyhremoglobine. 

Chemico-Toxicological  Detection  of  Hydrastin.-— 
Dioscoride  Vitali. — He  proposes  two  reactions.  If  a 
crystal  of  hydrastin  or  a  salt  of  hydrastin  is  covered  with 
J  to  1  c.c.  of  sulphuric  acid  in  a  porcelain  capsule  and 
stirred  with  a  glass  rod,  the  mass  takes  a  yellow  colour, 
which,  on  the  addition  of  a  granule  of  saltpetre  and  stir¬ 
ring  with  a  glass  rod,  turns  to  a  yellowish  brown.  If  a 
solution  of  stannic  chloride  is  added  drop  by  drop,  a 
splendid  violet-red  colour  is  produced.  If  hydrastin  in 
a  porcelain  capsule  is  covered  with  four  to  six  drops  of 
nitric  acid,  the  liquid  is  heated  to  boiling  and  allowed 
to  evaporate  at  a  gentle  heat  after  expelling  the  nitrous 
acid.  The  yellowish  residue  is  turned  a  dark  green  if 
touched  with  a  drop  of  an  alcoholic  solution  of  potassium 
hydroxide.  If  the  residue  when  cold  is  covered  with 
sulphuric  acid,  it  takes  an  intense  violet  colour. 

A  Revision  of  the  Determination  of  the  Atomic 
Weight  of  Copper. — Th.  W.  Richards  (Amer.  Acad,  of 
Art  and  Science). — The  mean  referred  to,  0  =  i6,  is 
Cu  =  63'6o4. 


MISCELLANEOUS. 

Royal  Institution' — On  Thursday  next,  February  g, 
Professor  Patrick  Geddes  will  begin  a  course  of  Four 
Ledtures  on  “  The  Fadtors  of  Organic  Evolution  ”  ;  and 
on  Saturday  week,  February  18,  The  Right  Hon.  Lord 
Rayleigh  will  begin  a  course  of  Six  Ledtures  on  “  Sound 
and  Vibrations.” 

Explanation  of  the  Difficult  Solubility  of  Chemi¬ 
cally  Pure  Zinc  in  Acids. — Jul.  Weeren  (Ber.  Deutscli. 
Chem.  Gesell). — The  author  assumes  that  chemically  pure 
zinc,  as  well  as  other  chemically  pure  metals,  are  insolu¬ 
ble  in  acids  because  in  the  moment  of  their  immersion  in 
the  acid  they  are  at  once  enclosed  by  an  atmosphere  of 
condensed  hydrogen,  which  under  normal  conditions  pre¬ 
vents  a  further  adtion  of  the  acid.  In  proof  of  this 
assumption  it  is  observed  that  if  the  atmospheric  pressure 
is  reduced  the  zinc  is  dissolved. 

An  Examination-Paper. — Some  students  having 
expressed  a  desire  to  know  the  corredt  answer  to  a  recent 
paper,  set  for  the  Intermediate  Medicine  Examination  of 
London  University,  a  committee  of  teachers  has,  after 
much  anxious  consideration,  ventured  to  suggest  the 
following  replies,  in  the  hope  that  they  may  serve  as  a 
guide  to  others  who  may  still  have  this  examination 
before  them. 

Q.  1. — “  If  bottles  were  placed  before  you  containing 
the  following  substances:  (1)  acetamide,  (2)  toluene,  (3) 
phenol,  (4)  ethyi  iodide,  (5)  ethylene  bromide,  (6)  bromo- 
benzene,  how  would  you  be  enabled  to  identify  each  of 
them  by  noting  their  appearance,  odour,  and  behaviour 
when  poured  into  water?  How  would  you  demonstrate 
the  presence  of  nitrogen  in  the  acetamide,  and  of  bromine 
in  the  bromobenzene  ?  ” 
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Answer. — This  question  divides  into  two  main  heads, 
viz.,  (a)  How  would  you  be  enabled  to  identify  certain 
substances  ?  and  ( b )  How  would  you  detedt  nitrogen  and 
bromine?  (a)  I  should  adopt  one  of  three  courses ;  I  should 
either  read  some  text-book,  or,  better,  I  should  attend  the 
le&ures  of  some  well-known  teacher  :  or  perhaps,  best  of 
all,  I  should  ask  a  Fellow  of  the  Institute  of  Chemistry. 

I  should  thusbe  enabled  to  identify  the  substances.  ( b )  The 
presence  of  nitrogen  in  the  acetamide  is  easily  shown  by 
boiling  a  sample  with  caustic  soda  and  smelling  the 
evolved  ammonia,  and  of  bromine  in  the  bromobenzene 
by  passing  its  vapour  over  red-hot  lime,  treating  the  mass 
with  water,  and  testing  for  bromine  by  liberating  it  with 
chlorine  water. 

Q .  2.—“  What  is  the  nature  of  the  experimental 
evidence  which  has  led  to  the  conclusion  that  tartaric 
acid  is  a  dihydroxydicarboxylic  acid  ?  ” 

Answer. — The  nature  of  the  evidence  is  required.  A 
dibasic  acid  is  characterised  by  the  existence  of  an  acid, 
as  well  as  of  a  neutral  salt  ;  the  presence  of  hydroxyl 
groups  is  inferred  from  the  formation  of  ethylic  and 
acetylic  derivatives,  and  from  the  fad  that  they  may  be 
substituted  for  bromine  by  the  action  of  silver  hydroxide, 
in  a  compound  containing  bromine,  of  which  the  consti¬ 
tution  has  been  established. 

Q.  3. — “The  substance  obtained  by  treating  glycerol 
with  nitric  acid  is  commonly  known  as  nitro.glycerin  ”  (and 
commonly  spelt  with  an  “  e  ”).  “  Why  is  this  an  incorredt 
name,  and  in  what  respeds  does  the  substance  differ  from 
a  nitro  compound  ?  ” 

Answer. — Before  proceeding  to  infer  conclusions  it  is 
well  to  verify  premises  ;  the  committee  therefore  investi¬ 
gated  the  adion  of  nitric  acid  on  glycerin.  A  mixture  of 
the  two  substances  was  made,  and  after  a  short  time  a 
torrent  of  red  fumes  was  evolved.  The  committee  then 
retreated  to  a  convenient  distance  and  focussed  a  catheto- 
meter  on  the  scene  of  adion.  The  produds  were  mostly 
gaseous  ;  the  residue  contained  a  little  oxalic  acid.  It 
assumed,  therefore,  that  oxalic  acid  is  the  substance  re¬ 
ferred  to.  It  is  obvious  that  this  body  has  no  claim  to 
the  name  nitro-glycerin,  for  it  contains  no  nitrogen  ;  and 
it  may  be  distinguished  from  a  nitro-compound  by  its 
reducing  an  acidified  solution  of  permanganate. 

Q.  4. — “  How  has  glucose  been  prepared  artificially  ? 
What  is  the  difference  in  constitution  between  glucose 
and  levulose  ?  ” 

Answer. — The  method  of  preparing  artificially,  or  of 
manufaduring  glucose,  is  by  boiling  rags  or  starch  for 
some  days  with  dilute  sulphuric  acid,  neutralising  the  acid 
with  lime,  filtering  from  the  gypsum,  and  concentrating  in 
a  vacuum  pan.  The  one  is  an  aldehyd  containing  the 
group  CHO,  and  the  other  a  ketone  containing  the  group 
CO.  (This  question  obviously  refers  to  the  synthesis  of 
glucose  ;  but  the  adual  answer  is  the  one  given). 

Q.  5.—“  What  is  the  distindion  between  fatty  and 
aromatic  compounds  ?  ” 

Answer. — The  distindion  means,  we  presume,  the  chief 
distindion.  The  chief  distindion  between  fatty  and 
aromatic  compounds  is  that  they  are  described  in 
different  sedions  of  the  same  text-book.  Nowadays,  so 
many  ring-compounds  are  fatty,  and  so  many  chain- 
compounds  mostly  aromatic,  that  it  may  be  stated  that 
fatty  compounds  are  aromatic,  and  that  aromatic  com¬ 
pounds  are  fatty. 

Q.  6. — “  Describe  the  manner  in  which  you  would  effed 
the  complete  oxidation  of  the  alcohol  in  a  dilute  aqueous 
solution,  and  in  which  you  would  separate  the  resulting 
acid  and  convert  it  into  sodium  salt.  Sketch  the  appa¬ 
ratus  you  would  use.” 

Answer. — By  complete  oxidation  is  meant  conversion 
into  carbon  dioxide  and  water.  We  know  of  no  way  of 
effeding  this,  except  by  means  of  a  living  organism,  and 
of  no  organism  so  suitable  for  the  purpose  as  that  of  an 
habitual  toper.  We  would  therefore  suggest  the  follow¬ 
ing  method.  Take  a  toper,  provided  with  an  oesophagus, 
a  stomach,  intestines,  a  circulatory  system,  and  lungs, 
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and  injed  the  liquid  through  the  mouth.  This  will  not 
be  difficult,  if  the  alcohol  be  not  too  dilute  ethyl  alcohol. 
Methyl  alcohol  requires  an  habitual  drunkard,  who  may 
be  more  difficult  to  procure.  If  the  alcohol  be  one  of  the 
higher  of  the  series,  it  may  be  necessary  to  injed  some 
ethyl  alcohol  in  considerable  amount  as  a  preliminary 
precaution.  Let  nature  take  its  course ;  cause  the  toper 
to  breathe  into  a  bladder,  and  expel  the  expired  gases 
through  a  solution  of  caustic  soda  until  it  is  saturated. 
Evaporate  the  solution  of  sodium  carbonate  and  ignite 
the  residue.  The  apparatus  used  is  termed  a  toper.  He 
may  be  sketched  thus  :  — 

An  occasional  sip, 

An  habitual  nip: 

A  continuous  soak, 

A  thirst  like  to  choke. 


MEETINGS  FOR  THE  WEEK. 

Monday,  6th. — Medical,  8.30. 

-  Society  of  Arts,  8.  “  The  Pradical  Measurement 

of  Alternating  Eledrical  Currents,”  by  Prof.  J.  A. 
Fleming,  F.R.S.  (Cantor  Ledures). 

-  Society  of  Chemical  Industry,  8.  “  Manufadure  of 

Nitric  Acid,”  by  Oscar  Guttmann.  “Detedion 
and  Estimation  of  Lead  in  Citric  and  Tartaiic 
Acids,’’  by  R.  Warrington.  “New  Form  of  La¬ 
boratory  Filter-Press,”  by  C.  C.  Hutchinson. 

Tuesday,  7th.- — Institute  of  Civil  Engineers,  8. 

-  Pathological,  8.30. 

-  Royal  Institution,  3.  “  The  Fundions  of  the  Cere¬ 
bellum,  and  the  Elementary  Principles  of  Psycho- 
Physiology,”  by  Prof.  Vidor  Horsley,  F.R.S. 

-  Society  of  Arts,  8  “  Pottery  Glazes  ;  their  Classi¬ 
fication  and  Decorative  Value  in  Ceramic  Design,” 
by  Wilton  P.  Rix. 

W ednesday,  8th. — Society  of  Arts,  8.  “  Some  Points  in  the  Chemical 
Technology  of  Oil  Boiling,  and  New  Process 
for  Preparing  Drying  Oils,”  by  Prof.  W.  Noel 
Hartley,  F.R.S. 

- -  Geological,  8. 

-  Pharmaceutical,  8. 

Thursday,  gth. — Royal,  4.30. 

-  Royal  Society  Club,  6.30. 

-  Mathematical,  8. 

- -  Institute  of  Eledrical  Engineers,  8. 

-  Royal  Institution,  3.  “  The  Fadors  of  Organic 

Evolution,”  by  Prof.  Patrick  Geddes. 

Friday, Jtoth. — Royal  Institution,  9.  “  Some  Associated  Organisms,” 
by  Prof.  Charles  Stewart,  Pres.L.S. 

-  Astronomical,  3.  (Anniversary). 

-  Society  of  Arts,  8.  “  The  Development  and  Trans¬ 
mission  of  Power  from  Central  Stations,”  by  Prof. 
W.  Cawthorne  Unwin,  F.R.S. 

-  Physical,  5.  (Annual  General  Meeting).  “  Recent 

Determinations  of  Molecular  Refradion  and  Dis¬ 
persion,”  by  Dr.  J.  H.  Gladstone,  F.R.S.  “The 
Separation  and  Striation  of  Gases,”  by  E.  C.  C. 
Baly. 

Saturday,  nth. — Royal  Institution,  3.  “  Expression  and  Design  in 
Music,”  by  Prof.  C.  Hubert  H.  Parry,  M.A. 


TO  CORRESPONDENTS. 

Cyanogen. — The  paragraph  is  full  of  errors.  We  do  not  see  the  use 
of  reprinting  it  in  the  Chemical  News. 
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METEORIC  STONE  FOtJ^D  AT  MAI< 
NEAR  INVERCARGILL^ ,^JEW  ZEA 

By  G.  H.  F.  ULRI&N^^^SJAa 
Professor  of  Mining  and  MineraTffgy-ffi“fhe 
University  of  Dunedin,  N  Z. 


The  specimen  described  in  this  memoir  was  found  in  the 
year  1879  in  a  bed  of  clay  which  was  cut  through  in 
making  a  railway  at  Invercargill,  near  the  southern  end 
of  the  Middle  Island  of  New  Zealand.  Originally  this 
meteorite  appears  to  have  been  about  the  size  of  a  man’s 
fist,  and  to  have  weighed  four  or  five  pounds,  but  it  was 
broken  up,  and  only  a  few  small  fragments  have  been 
preserved.  The  stone  evidently  consisted  originally  of 
an  intimate  admixture  of  metallic  matter  (nickel  iron) 
and  of  stony  material,  but  much  of  the  metallic  portion 
has  undergone  oxidation.  Microscopic  examination  of 
thin  sections  shows  that  the  stony  portion,  which  is 
beautifully  chondritic  in  strudure,  contains  olivine, 
enstatite,  a  glass,  and  probably  also  magnetite,  and 
through  these  stony  materials  the  nickel  iron  and  troilite 
are  distributed.  The  specific  gravity  of  portions  of  the 
stone  was  found  to  vary  between  3-31  and  3  54,  owing  to 
the  unequal  distribution  of  the  metallic  particles.  A 
partial  chemical  examination  of  this  meteorite  was  made 
by  the  author  and  Mr.  James  Allen,  but  the  complete 
analysis  has  been  undertaken  by  Mr.  L.  Fletcher,  F.R.S., 
of  the  British  Museum.  The  analysis,  which  when  finished 
will  be  communicated  to  this  Society,  has  gone  so  far  as 
to  show  that  the  percentage  mineral  composition  of  the 
Makariwa  meteorite  may  be  expressed  approximately  by 
the  following  numbers : — Nickel  iron  1,  oxides  of  nickel 
and  iron  10,  troilite  6,  enstatite  39,  olivine  44. 


FURTHER  RESEARCHES  IN  CONNECTION 
WITH  THE 

METALLURGY  OF  BISMUTH. f 

By  EDWARD  MATTHEY,  F.S  A.,  F.C.S., 
Associate  of  the  Royal  School  of  Mines. 


In  1886—87  and  in  1890  I  submitted  papers  to  the  Royal 
Society  bringing  under  notice  fads  which  had  come  to 
my  knowledge  whilst  engaged  upon  the  practical  extrac¬ 
tion  of  this  beautifnl  metal  from  its  ores,  and  in  its  sepa¬ 
ration  from  impurities  which  are  always  associated  with 
it  when  in  a  crude  or  unrefined  state. 

IV. — Bismuth  :  Its  Separation  from  Arsenic. 

I11  a  paper  dated  February  10,  1887  ( Proc .  Roy.  Soc., 
vol.  xlix.),  allusion  is  made  to  the  fad  that  arsenic  is 
often  one  of  these  impurities,  and  at  the  same  time  a 
method  is  given  by  which  the  separation  of  this  metal 
from  bismuth  was  then  successfully  effeded. 

The  process  adopted  when  that  paper  was  read,  and 
for  a  considerable  period  subsequently,  when  working 
upon  bismuth  containing  arsenic,  consisted  in  removing 
the  arsenic  by  fusing  the  arsenical  bismuth  in  contad 
with  metallic  iron  at  a  dull  red  heat  and  under  flux.  A 
compound  of  iron  and  arsenic  was  thus  formed  and  could 
be  removed  as  a  scum,— the  disadvantages  of  this  pro¬ 
cess  being,  first,  loss  of  bismuth  by  volatilisation,  and, 

*  Abstrad  of  a  paper  read  before  the  Royal  Society,  Feb.  2,  1893. 
i  Paper  read  betore  the  Royal  Society,  January  26,  1893. 


secondly,  much  loss  of  time  in  the  manipulation  of  any 
large  quantity  to  be  treated. 

Having  occasion,  a  few  months  ago,  to  melt  together 
a  large  quantity  of  arsenical  bismuth,  some  700  or  800 
kilos.,  that  is,  more  than  three  quarters  of  a  ton,  in  order 
to  obtain  a  homogeneous  alloy  upon  which  to  work 
subsequently  by  the  process  above  alluded  to,  it  became 
evident  that  when  the  temperature  was  raised  above  the 
melting-point  of  bismuth,  the  surface  of  the  metal  being 
exposed  to  the  atmosphere,  arsenical  fumes  appeared,  and 
that  these  increased  as  the  temperature  of  the  metal  be¬ 
came  more  elevated,  the  result  being  that  the  arsenic 
came  off  in  dense  white  fumes  (As203). 

The  observation  of  this  fad  led  to  further  experi¬ 
ments,  and  it  was  found  that  if  the  surface  of  the  bath  of 
fused  arsenical  bismuth  was  freely  exposed  to  the  air  at 
a  temperature  rather  higher  than  its  own  melting  point, 
and  if  the  molten  metal  was  constantly  stirred,  it  was 
possible  to  eliminate  the  whole  of  the  arsenic  alloyed  with 
the  bismuth  by  this  simple  process  of  fusion  with  stir- 
ring. 

As  it  is  a  matter  of  considerable  interest  for  metal¬ 
lurgists  to  know,  not  only  that  this  elimination  does  take 
place,  but  also  at  what  temperature  it  occurs,  a  series  ot 
experiments  have  been  conducted  with  a  view  of  deter¬ 
mining  this  accurately. 

The  woik  of  Roberts-Austen  has  shown  that  a  thermo- 
jundion  is  pradically  the  only  form  of  pyrometer  that  can 
be  used  for  delicate  thermal  investigations  of  this  kind, 
but  the  question  arose  which  particular  thermo-jundion 
should  be  adopted.  Was  it  well  to  use  the  platinum- 
iridium  one  as  advocated  by  Barus,  or  the  platinum- 
rhodium  one  suggested  by  IT.  le  Chatelier  ?  My  previous 
work  on  the  alloys  of  platinum  and  rhodium,  lately 
published  in  the  Phil.  Trans.,  settled  the  question  in 
favour  of  the  rhodium-platinum  thermo-jundion,  for  I  was 
satisfied  that  the  alloy  of  platinum  with  10  per  cent  of 
rhodium  is  as  homogeneous  as  any  known  alloy  could 
well  be,  and  is  therefore  admirably  adapted  for  use  as  a 
thermo-jundion,  pure  platinum  being  the  opposing  metal. 
Analysis  proved  that  the  alloy  operated  upon  in  these 
experiments  contained  C65  per  cent  of  metallic  arsenic. 

It  will  be  seen  that  the  melting  point  of  this  alloy  of 
bismuth  is  278°  C.  By  raising  the  temperature  of  the 
alloy  to  395°  C.  the  arsenic  freely  sublimates  from  the 
bismuth  alloy,  and  at  a  temperature  of  513“  C.  the  whole 
of  the  arsenic  is  eliminated. 

A  point  of  much  interest  in  relation  to  molecular  physics 
became  evident  in  tire  course  of  the  investigation.  Arsenic, 
as  is  well  known,  volatilises  at  the  comparatively  low 
temperature  of  180°  C.,  without  passing  through  the 
molten  state.  Arsenic  is  not,  however,  given  off  freely 
from  the  arsenical  bismuth  until  a  temperature  of  3950  is 
reached.  So  that  the  temperature  of  dissociation  ot  this 
alloy,  containing  0  65  per  cent  of  arsenic,  is  1140  C.  higher 
than  the  melting-point  of  the  mass.  It  was  interesting 
to  determine  at  what  temperature  the  arsenic  would  be 
evolved  if  the  alloy  were  heated  in  vacuo. 

A  portion  of  the  bismuth  alloy  containing  o-65  per  cent 
of  arsenic  was  introduced  into  a  hard  glass  tube,  slightly 
depressed  to  its  centre,  and  conneded  at  one  end  with  a 
Sprengel  pump,  by  which  it  could  be  rendered  vacuous. 

The  pyrometric  wires  were  in  contad  with  the  metallic 
alloy  and  passed  to  the  galvanometer  through  the  oppo¬ 
site  sealed  end  of  the  glass  tube. 

Heat  being  applied,  the  first  indication  of  the  volatili¬ 
sation  of  the  aisenic,  shown  by  the  condensation  of  a 
film  on  the  cool  part  of  the  tube,  occurred  at  27 5°  C. 
When  the  alloy  was  quite  melted  the  temperature  indi¬ 
cated  was  316°  C. ;  arsenic  came  cff  freely  when  the 
temperature  rose  to  569°  C.,  condensing  in  a  black  mirror. 

The  metal  was  then  allowed  to  cool,  and  its  settling- 
point  was  found  to  be  268°  C.,  which  corresponds  with 
that  of  the  melting-point  of  bismuth. 

The  bulk  of  the  arsenic  does  not  appear  to  be  evolved 
in  vacuo  at  a  lower  temperature  than  in  air. 
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As  regards  the  industrial  application  of  the  process, 
some  ten  to  twelve  tons  of  arsenical  bismuth  have  already 
been  treated  in  this  very  simple  way,  and  it  has  been 
satisfactorily  ascertained  that  there  is  no  loss  of  bismuth 
by  volatilisation  with  the  arsenic. 

V.—The  Separation  of  Bismuth  from  Antimony. 

The  process  hitherto  adopted  in  practice  for  the  separa¬ 
tion  of  antimony  from  bismuth  has  usually  consisted  in  a 
simple  fusion  at  a  dull  red  heat  with  bismuth  oxide  or 
bismuth  “  litharge  an  operation  successful  enough  as 
to  its  results,  but  one  requiring  no  small  amount  of  skill 
in  manipulation  ;  it  is  also  one  by  which  only  small  quan¬ 
tities  can  be  treated  readily  at  one  time— and  moreover, 
the  temperature  which  is  necessary  to  effeCt  the  separation 
of  the  antimony  involves  appreciable  loss  on  account  of 
the  volatilisation  of  the  bismuth  at  a  red  heat;  notwith¬ 
standing,  many  tens  of  tons  of  bismuth  have,  however, 
been  treated  under  my  direction  by  this  process. 

In  an  operation  lately  conducted,  involving  the  melting 
of  a  quantity  of  bismuth  containing  about  one  per  cent  of 
antimony,  it  was  found  that  a  peculiar  oily  film  was 
noticeable  rising  to  the  surface  of  the  melted  alloy;  this 
film  did  not  form  all  over  the  surface  of  the  metal,  but 
appeared  to  rise  as  from  a  boiling  centre,  and  this 
although  the  metal  was  at  a  temperature  very  little  above 
its  melting-point.  A  portion  of  the  film  or  layer  was 
removed  and  tested  in  order  to  ascertain  its  nature,  and 
it  was  found  to  contain  a  very  appreciable  proportion  of 
antimony.  I  therefore  caused  the  operation  to  be  con¬ 
tinued,  stirring  the  metal  from  time  to  time  with  a  dried 
wood  stirrer.  In  the  course  of  three  or  four  hours, 
removing  the  film  from  time  to  time,  the  surface  of  the 
melted  metal  assumed  a  much  brighter  appearance,  and 
on  carefully  testing  it  at  this  point,  the  metal  was  found 
to  be  absolutely  free  from  antimony.  To  confirm  this  and 
to  ascertain  more  exactly  the  conditions  under  which  this 
separation  takes  place,  a  further  quantity  of  impure 
bismuth  was  operated  upon  in  a  similar  manner.  This 
second  quantity  contained  other  impurities  besides  anti¬ 
mony,  its  analysis  being  as  follows  : — 


Bismuth,  by  difference  .. 

. .  96-20 

Antimony .  „ , 

..  080 

Tellurium . 

Lead . 

Copper  . 

Arsenic  . 

ioo-oo 

The  same  simple  process  of  fusion  and  stirring  was 
again  adopted — the  quantity  being  about  350  kilogrms. — 
and  when  the  same  oily  film  commenced  to  rise  to  the 
surface,  the  temperature  of  the  molten  mass  of  the  alloy 
was  taken  by  means  of  the  le  Chatelier  pyrometer.  A 
portion  of  the  film  removed  showed,  on  being  tested,  a 
percentage  of  over  30  per  cent  of  antimony.  A  slightly 
perceptible  fume  of  arsenic  was  apparent  as  volatilising, 
so  proving  what  I  found  to  be  the  case  in  the  separation 
of  arsenic  by  simple  fusion.  (See  ante). 

The  point  at  which  this  separation  of  antimony  occurs 
was  found  to  be  about  350°  C.,  and  at  this  temperature 
the  metal  was  maintained  for  about  five  hours. 

The  evidence  of  an  oxidising  aCtion  became  now  much 
less,  and,  although  a  very  small  amount  of  antimony  was 
present,  there  was  still  a  little  remaining  in  the  alloy  ; 
the  temperature,  therefore,  was  slightly  raised  and  main¬ 
tained  at  458°  C.,  as  shown  by  the  pyrometer,  for  about 
four  hours,  at  the  end  of  which  time  the  bismuth  became 
absolutely  free  from  antimony. 

The  form  in  which  the  antimony  separated  was  peculiar 
— a  transparent  glass,  consisting  of  antimony  oxide — con¬ 
taining  about  10  per  cent  of  bismuth;  but,  of  course,  in 
the  removal  of  the  antimony  oxide  a  small  proportion  of 
Jhe  bismuth  was  mechanically  carried  with  it,  resulting 


in  the  production  of  several  very  interesting  and  very 
beautiful  metallurgical  specimens. 

The  great  advantage  of  this  process  is, — like  that  of  the 
foregoing  separation  from  arsenic, — its  extreme  simplicity, 
the  low  temperature  which  renders  it  possible  to  work 
upon  very  large  quantities  at  one  time,  and  the  very  small 
amount  of  time  necessary  for  this  separation  in  comparison 
with  the  process  hitherto  adopted,  and  the  absence  of 
loss  in  the  bismuth  operated  upon  by  volatilisation.  It 
is  obvious  that  where  metals  can  be  so  easily  treated  in 
large  quantities,  the  labour  and  skill  hitherto  necessary  is 
very  considerably  reduced,  and  there  is  the  additional 
advantage  that  the  loss  attending  large  operations  is 
minimised. 

In  this  and  in  my  previous  papers  upon  this  beautiful 
metal  bismuth,  I  have  been  able  to  point  to  simple  dry 
processes  for  its  separation  from  gold,  lead,  copper, 
arsenic,  and  antimony,  and  all  these  processes  are  avail¬ 
able  for  treating  with  care  large  quantities  at  one 
time.  When  it  is  remembered  what  is  involved  in  having 
to  dissolve  any  quantity  of  bismuth  in  acids,  and  its 
subsequent  precipitation  from  solution,  it  surely  will  be 
admitted  that  much  of  the  difficulty  in  purifying  crude 
bismuth  has  been  effectively  removed,  as  the  methods 
given  have  been  found  possible  in  practice,  and 
advantageous. 


ON  THE  ORIGIN  OF  COLOUR. 

II.  The  Colour  Scale.  Thermo-Relations. 

The  Law  of  Colour. 

By  WILLIAM  ACKROYD. 

(Continued  from  p.  27). 

The  question  has  been  asked  why  a  colour  scale  should 
be  used,  and  not  the  spectroscope,  in  investigations  con¬ 
cerning  the  origin  of  colour  ? 

A  metachromatic  scale  produced  by  heat  exhibits  a 
natural  sequence  of  colours  which  are  of  the  same  kind 
as  those  of  bodies  to  be  compared  in  investigations  on 
the  origin  of  colour.  This  is  its  first  and  most  important 
claim  for  use  to  that  purpose  ;  it  is  an  expression  of 
colour  evolution.  I  have  shown  that  the  changes  of 
colour  which  it  typifies  are  produced  by  a  gradual  and 
increasing  absorption  of  the  less  refrangible  rays  (Phil. 
Mag.,  Dec.,  1876),  and  as  some  of  these  differences, 
which  are  readily  appreciated  by  the  eye,  are  not  dis¬ 
cernible  with  the  spectroscope,  eye  observations,  of  which 
the  colour  scale  is  a  record,  are  preferable  to  spectro¬ 
scopic  for  a  comparative  study  of  colour  in  its  relation  to 
chemical  constitution.  It  is  well,  indeed,  it  is  so,  as 
many  of  the  bodies  to  be  studied  are  amorphous,  opaque, 
and  insoluble  in  liquids  without  chemical  change.  What 
I  take  to  be  the  true  province  of  the  spectroscope  in  this 
investigation  will  be  shown  in  another  paper. 

The  thermo-relations. concerned  in  these  colour  changes 
are  of  interest,  seeing  that  colour  is  determined  to  some 
extent  by  temperature.  From  Neumann’s  law  it  follows 
that  grm.  molecules  of  a  natural  series  of  compound* 
containing  the  same  number  of  atoms  will  require  the 
same  quantity  of  heat  to  raise  them  from  absolute  zero  to 
the  normal  temperature.  Thus  the  calories  required  to 
bring  grm.  molecules  of  the  following  chromates  from  o° 
to  2730  absolute  temperature  will  be — 

Calories. 

Lemon-yellow,  MgCr04  . .  28'^x  273x140  = 

140 

Yellow,  ZnCr04  ..  ..  28-8x273x181  _  28-8x273 

181 

Orange-yellow,  CdCr04  ..  2—  8  x  2?3  x  228  _  28-8x273 

228 

Or  generally,  if  a,  b,  and  c  are  the  atomic  heats  of  the 
elements  in  a  natural  series  of  compounds,  and  m',  m", 
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Metachromic  scale. 

I.  Binary  compounds. . 

II.  Natural  series 

III.  Crystallised  salts.. 

IV.  Other  compounds — 
a.  Isomorphous  groups 

White.  Blue.  Green.  Yellow. 

—  —  PtCl2  PtCI4 

—  —  —  MgCr04ZnCr04 

—  —  CoI,2H20  — 

A!203  —  Cr203  f  e203 

Orange. 

CdCr04 

Red. 

GoI2,6H20 

Brown.  Black. 

b.  Bodies  containing 

organic  or  other  —  —  —  CI2H9N2(NH2)  C12H8N2(NH2)2  CI2H7N2(NH2)3  — 

radicals .  —  —  —  K20.Cr03  —  K20.  (Cr03)2  —  — 


and  m'"  their  respective  molecular  weights,  then  the 
specific  heat  of  the  first  of  the  series  is — 

ci-\-  b  - f-  4 c 


and  the  above  expression  becomes — 

(q  +  6  +  4c)  x  273  Xw1  =  (a  +  6  +  4c)273 
in' 

and  so  for  the  rest,  substituting  m"  and  m’"  for  in' . 

Whence  it  appears  that  if  all  these  bodies  were  white 
at  the  absolute  zero,  then  to  give  them  their  respective 
colours  at  the  normal  temperature  equal  amounts  of  heat 
have  been  expended  on  molecular  weights  of  them.  Or 
if  we  compare  equal  weights  of  such  a  series  of  bodies, 
then  the  greater  the  change  of  colour  effected  through  the 
given  range  of  temperature,  and  the  less  the  amount  of 
heat  expended,  i.e.,  the  calories  used  up  in  changing 
equal  weights  bear  an  inverse  relation  to  the  molecular 
weights,  being  with  every  probability  their  reciprocals, 


The  idea  here  introduced  of  universal  whiteness  at 
absolute  zero  brings  us  round  to  the  case  of  white  bodies 
at  the  normal  temperature.  At  higher  temperatures  they 
may  change,  and  if  they  do  one  may  safely  predict  that  it 
will  be  in  accordance  with  the  law  of  colour,  i.e.,  in  the 
race  of  colour  change  the  bodies  of  higher  molecular 
weight  will  get  nearer  to  the  black  end  of  the  scale  than 
those  of  lower  molecular  weight  comparable  with  them. 
This  is  illustrated  by  the  oxides  of  magnesium  and  zinc, 
which  are  both  white  at  normal  temperatures,  but  at  a 
temperature  below  red  heat  the  ZnO  has  become  yellow 
and  the  MgO  still  remains  white  by  contrast. 

In  conclusion  of  this  paper  I  would  add  a  word  regarding 
the  law  of  colour  and  constitution  enunciated  in  my  first 
communication  to  meet  objections  which  have  been  raised 
against  it.  The  Table  above  may  be  taken  as  types  of  the 
comparable  bodies  which  conform  to  it. 

Out  of  508  examples  of  bodies  studied  the  exceptions 
to  the  law  of  colour  amount  to  about  6  per  cent,  and  of 
these  exceptions  the  largest  number  come  under  the  third 
division. 

Halifax,  Jan.  30, 1893, 


THE  ELECTROLYSIS  OF  SOLUTIONS  OF 
THE  RARE  EARTHS. 

By  GERHARD  KRUSS. 

A  solution  of  the  earthy  chlorides  behaves  on  electro¬ 
lysis  like  the  solution  of  a  hydroxide  in  dilute  hydrochloric 
acid.  (Cl)2  and  (H)2  are  evolved  at  the  electrodes,  the 
solution  of  the  earthy  chloride  loses  more  hydrochloric 
acid,  and  allows  hydroxide  to  deposit  in  an  increasing 
quantity  in  proportion  to  the  decrease  of  the  solvent. 

In  this  manner  varying  quantities  of  earths  can  be 
eliminated  from  the  chloride  solutions  of  mixtures  of  the 
rare  earths,  when  it  is  to  be  expected  that  those  bases 
which  prove  weakest  in  contact  with  hydrochloric  acid 
are  first  thrown  down  as  hydroxides  as  soon  as  a  part  of 
the  hydiochlorides  are  decomposed  by  electrolysis.  The 
stronger  bases  remain  still  in  solution  as  mere  stable 


chlorides.  In  order  to  withdraw  the  hydrochloric  acid 
from  a  chloride  solution  of  rare  earths  as  uniformly  as 
possible  in  all  parts  of  the  liquid,  electrodes  with  large 
surfaces  were  applied.  (This  is  requisite  to  prevent  the 
proportion  of  hydrochloric  acid  from  becoming  unequal 
in  different  parts  of  the  liquid,  when  consequently  feeble 
and  strong  bases  of  the  series  of  the  rare  earths  are 
simultaneously  deposited  from  different  parts  of  the 
solution).  The  arrangement  of  the  experiment  was  as 
follows  : — 

The  solution  of  the  earthy  chloride,  as  neutral  as 
possible,*  containing  about  3  grms.  of  earth  in  200  c.c. 
solution,  was  put  in  a  beaker  of  15  c.m.  in  diameter.  The 
negative  electrode  was  extended  along  the  internal  cir¬ 
cumference  of  the  beaker ;  it  consisted  of  a  net  of  copper 
wire  in  the  shape  of  a  cylinder  jacket,  and  extended  from 
the  bottom  of  the  vessel  to  the  surface  of  the  liquid.  As 
a  positive  pole  there  was  used  the  carbon  of  a  Bunsen 
element  placed  in  the  axis  of  the  beaker,  and  kept  from 
contaCt  with  the  negative  pole  by  means  of  glass  rods. 
The  current  was  supplied  by  four  Bunsen  elements 
arranged  in  series,  the  zinc  pole  of  one  connected  with 
the  carbon  pole  of  the  following  element.  The  liquid 
became  heated  to  40°  and  in  ten  minutes  o'4  grm.  of  the 
earth  were  deposited  as  a  heavy,  dense  precipitate.  The 
appearance  of  this  deposit  is  quite  different  from  that  of 
the  light,  bulky  matter  obtained  on  precipitating  the 
chloride  solutions  of  the  rare  earths  with  ammonia.  The 
first  separation  obtained  by  electrolysis  was  filtered  off, 
the  filtrate  was  then  again  exposed  to  the  current  for  ten 
minutes  in  the  same  manner  as  before,  and  so  a  second, 
third,  &c.,  fraction  of  hydroxide  was  separated  from  the 
mixture  of  the  earths.  In  order  to  show  the  modus 
operandi  of  this  procedure,  we  communicate  an  experi¬ 
ment  in  which  an  yttria-earth  dissolved  as  chloride  was 
submitted  to  electrolysis. 

The  yttria  employed  was  analysed.  From  the  result 
of  the  determination  of  the  equivalent  there  was  calcu- 
m 

lated :  R  =  97-i  for  the  earth  in  question.  It  was  the 
second  member  of  a  series  of  fractions  in  which  a  large 
quantity  of  yttria  earth  was  decomposed  by  precipitating 
the  chloride  with  aniline  in  an  alcoholic  solution  : — 

Precipitation  r..  Precipitation  2.  Precipitation  3. 
m  hi  hi 

R  =  99'58  R  =  977  R  =  io2,5 

By  aniline  as  well  as  by  ammonia  there  are  thrown 
down  in  the  first  precipitation  in  general  a  more  feebly 
basic  oxide  than  in  the  second,  and  in  the  third  more 
powerful  bases  than  in  the  second  precipitation.  Con¬ 
stituents  both  of  the  first  and  of  the  third  precipitationf 
must  also  be  present  in  the  second  precipitation 
according  to  the  general  behaviour  of  the  rare  earths. 
On  the  further  elaboration  of  the  latter,  according 
to  a  method  which  re-arranges  the  constituents  of 
this  fraction  (No.  2),  according  to  their  basicity, 
a  similar  series  of  fractions  will  result  from  the  precipita¬ 
tion  No.  2,  as  it  is  shown  by  the  above  fractions  in 
Fig.  1.  i'i 

The  impure  yttria  (precipitation  No.  2,  ^  =  977),  was 


*  Neutrality  is  obtained  by  evaporation  on  the  water-bath. 

hi  nr 

+  R  of  fraction  1,  as  of  traftion  3,  is  in  the  above  case  >R  than 
fraction  2. 
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now  submitted  to  eledtrolysis  as  a  chloride  solution,  and 
resolved  into  five  fradtions  by  the  partial  separation  of 
hydroxide.  For  the  separation  of  each  of  the  five  precipi¬ 
tates  ten  minutes  were  required.  After  determining  the 
combining  weight  of  the  earths  the  following  mean  values 
in 

are  calculated  for  R  in  the  several  fractions. 

Separations  by  Electrolysis. 

No.  i.  No.  2.  No.  3.  No.  4.  Residue. 

I07'39  93‘5  I05'23  1077  I37’3I 

This  curve  quite  answers  the  expectations  which  might 
be  entertained  concerning  the  decomposition  of  the 
in 

material  R  =  9yi  of  No.  1.  Both  branches  of  the  curve 
to  the  right  and  the  left  ascend  more  suddenly  from  the 
hi 

minimum  (R  =  93‘5)  of  No.  1. 

Hence,  the  eledtrolysis  of  the  solutions  of  the  rare 
earths  seems  a  suitable  method  of  working  up  the  earths. 
The  examination  of  this  subject  is  being  continued.  The 
above  experiments  were  conducted  by  the  author’s  assist¬ 
ant,  Dr.  Karl  Hofmann. — Zeit.fur  Anorgan.  Chemie,  vol. 
iii. 


ON  THE  REACTIONS  OF  FERRIC  SALTS 
WITH  SULPHOCYANATES. 

By  H.  M.  VERNON,  B.A. 

In  the  Chemical  News,  vol.  lxvii.,  p.  x,  Dr.  Gladstone 
makes  some  criticisms  on  a  paper  of  mine  of  the  above 
title,  which  appeared  in  the  Chemical  News,  vol.  lxvi., 
p.  177.  In  the  first  place,  I  must  apologise  for  having 
been  so  careless  as  to  miss  noticing  his  account  of  experi¬ 
ments  on  the  effedt  of  adding  water  to  solutions  of  ferric 
sulphocyanate,  and  also  for  partly  misunderstanding  the 
point  of  view  from  which  his  experiments  were  made.  At 
the  same  time,  I  do  not  understand  why,  having  noticed 
the  effedt  of  water,  Dr.  Gladstone  persisted  in  his  method 
of  colour  comparison  of  the  various  solutions.  In  this 
method  one  solution  was  diluted  with  water  till  when 
viewed  horizontally  in  a  test-glass  it  appeared  of  the  same 
tint  as  the  standard  solution,  the  total  volume  of  the 
liquid  being  taken  as  a  measure  of  the  amount  of  ferric 
sulphocyanate  present  in  the  solution.  As  the  addition 
of  water  was  known  to  cause  a  decrease  in  colour  effedt, 
the  amount  added  surely  could  not  be  taken  as  a  measure  of 
the  additional  ferric  sulphocyanate  formed,  and  it  is  not 
remarkable  that,  as  Dr.  Gladstone  himself  found,  the  1 
results  obtained  were  not  expressible  in  the  form  of  an 
equation. 

Dr.  Gladstone  quite  corredtly  states  that  my  results  are 
never  in  diredt  contradiction  to  his,  but  he  blames  me  for 
the  very  theoretical  conclusions  I  have  drawn  from  them. 

I  do  not  think,  however,  that  any  other  conclusions  can 
be  drawn  from  the  experiments  on  the  colour  values  of 
solutions  of  potassium  sulphocyanate  and  varying  quan¬ 
tities  of  ferric  chloride  at  various  dilutions,  than  that  the 
effedt  of  adding  ferric  chloride  is  twofold,  viz.,  that  it 
causes  an  increase  of  colour  by  rendering  the  ferric 
sulphocyanate  molecules  present  more  stable  and  less 
dissociated,  and  that  it  causes  a  decrease  of  colour  by 
adtually  dissolving  or  in  some  way  decomposing  some  of 
these  molecules.  How  else  can  the  colour  values  calcu- 
lated  for  infinite  concentration  be  accounted  for?  The 
adtual  readtions  of  salts  such  as  ferric  chloride  and  potas¬ 
sium  sulphocyanate  are  unsuitable  for  diredtly  demon¬ 
strating  the  law  of  mass,  for  potash  has  so  very  much 
greater  an  affinity  for  hydrochloric  acid  than  for  sulpho- 
cyanic  acid,  and  also  is  so  very  much  stronger  a  base  than 
ferric  oxide,  that  pradtically,  to  within  98  per  cent  or 
more,  there  are  only  present  potassium  chloride  and  ferric 
sulphocyanate  in  a  solution  of  equivalents  of  these  salts 
at  infinite  concentration.  This  conclusion  was  of  course 


impossible  to  prove  experimentally,  the  experiment  with 
barium  sulphocyanate  and  ferric  sulphate  merely  showing 
that  the  removal  of  the  other  readying  salt  from  the  solu¬ 
tion  produced  pradtically  no  increase  of  colour. 

With  regard  to  the  changes  of  colour  on  heating  ferric 
sulphocyanate  solutions,  Dr.  Gladstone  mentions  that  he 
has  noticed  that  ferric  chloride  solutions  themselves 
greatly  increase  in  colour  on  heating,  and  he  considers 
that  this  has  led  me  astray  in  my  explanation  of  the 
results.  In  the  Chemical  News,  vol.  lxvi.,  p.  141,  I 
myself  have  given  numerical  values  for  the  effedt  of 
heating  moderately  concentrated  ferric  chloride  solutions. 
These  results  show  that  the  change  of  colour  is  consider¬ 
able,  and  also  that  it  is  greater  the  more  dilute  the  solu¬ 
tions,  as  Dr.  Gladstone  himself  found.  Only  a  small  part 
of  the  change  on  heating  the  ferric  sulphocyanate  solutions 
is  due  to  the  ferric  chloride,  however,  for,  as  Dr.  Gladstone 
has  shown,  the  addition  of  one  equivalent  of  potassium 
sulphocyanate  to  100  equivalents  of  ferric  chloride  in¬ 
creases  the  colour  effedt  twentyfold.  The  results  on  p. 
214  prove  that  my  explanation  was  corredt.  Thus,  on 
heating  solutions  of  one  equivalent  of  potassium  sulpho¬ 
cyanate  and  100  equivalents  of  ferric  chloride,  at  a  dilution 
of  160  litres,  from  20°  to  60°,  the  colour  effedt  increases 
41  per  cent.  On  heating  a  solution  containing  the  same 
number  of  equivalents,  only  diluted  to  Soo  litres,  the  in¬ 
crease  of  colour  effedt  at  60°  is  only  18  per  cent.  In  this 
solution,  therefore,  though  the  ferric  chloride  must  have 
caused  a  considerably  greater  effedt  than  in  the  more 
concentrated  solution,  the  increase  of  colour  on  heating 
is  less  than  half.  I  think,  therefore,  that  it  must  be  con¬ 
cluded  that  ferric  sulphocyanate  solutions  under  suitable 
conditions  increase  in  colour  effedt  on  heating,  according 
to  the  general  rule  found  to  obtain  for  other  salt  solutions 
by  Dr.  Gladstone  (Phil.  Mag.,  1857)  and  independently 
by  myself  (Chemical  News,  vol.  lxvi.,  p.  141). 

In  conclusion,  I  must  thank  Dr.  Gladstone  for  criticising 
my  paper  in  so  kindly  a  spirit.  I  hope  my  experiments 
and  remarks  may  be  taken  rather  as  a  continuation  of  his 
experiments,  which  at  the  time  they  were  published  had 
such  an  important  effedt  on  the  progress  of  chemical 
inquiry,  than  as  a  hostile  criticism  of  them. 
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By  C.  M.  AIRMAN,  M.A.,  B.Sc..  F.R.S.E., 

Ledturer  on  Agricultural  Chemistry,  Glasgow  and  West  of 
Scotland  Technical  College,  and  Glasgow  University 
Extension  Board. 

(Continued  from  p.  59). 


The  turnips  were  lifted  in  the  beginning  of  December, 
and  weighed  as  follows  : — 


No.  Manure. 


Produce.  Increase  over 
nothing  plots. 
- J - .  - - > - , 


T. 

cwt. 

qr. 

T. 

cwt. 

qr 

I. 

Nothing . 

3 

8 

3 

— 

2. 

4  cwt.  super 

•  • 

19 

O 

O 

IO 

17 

3 

3- 

8  cwt.  super 

•  . 

19 

15 

0 

II 

12 

3 

4- 

6  cwt.  slag 

17 

I 

I 

8 

19 

O 

5- 

12  cwt.  slag  . . 

•  . 

J7 

16 

I 

9 

14 

0 

6. 

Nothing . 

12 

15 

3 

7- 

6  cwt.  slag,  15  tons 

dung, 

and 

8. 

1  cwt.  nitrate  of  soda 

•  • 

28 

0 

O 

19 

l7 

3 

6  cwt.  slag  and  15 

tons  d 

ung 

24 

12 

2 

16 

10 

I 

9- 

12  cwt.  slag  and  15 

tons  dung 

25 

18 

3 

I7 

16 

2 

O. 

12  cwt.  slag,  15  tons 

,  dung, 

and 

1  cwt.  nitrate  of 

soda 

.  • 

28 

2 

2 

20 

0 

1 

No.  11  was  not  weighed,  as  Mr.  Graham  considered  it 
valueless  as  a  nothing  plot,  as  it  received  slag  blown  over 
from  No.  10. 
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In  calculating  the  nothing  plots  I  have  taken  the  mean 
of  plots  Nos.  1  and  6.  Plot  6  received  a  little  slag  from 
No.  5  ;  and  that,  Mr.  Graham  thinks,  will  account  for  the 
difference.  With  regard  to  No.  1,  I  wrote  Mr.  Graham 
on  receiving  his  results,  asking  him  if  he  was  quite  con¬ 
vinced  of  their  accuracy,  and  received  the  following  reply  : 
“The  statement  I  have  given  in  regard  to  No.  1  (nothing 
plot)  is  thoroughly  corredt.  There  was  no  circumstance 
connected  with  it  in  any  way  calculated  in  the  least  to 
give  it  an  unfair  chance.  Every  plant  lived  on  till  the 
time  for  storing,  but  they  were  useless  dwarfs.” 

It  will  be  seen  from  the  above  results  that  the  plots 
which  show  the  biggest  returns  are  Nos.  7  and  10 — those 
which  received  slag,  dung,  and  nitrate  of  soda.  There  is 
very  little  difference  between  the  two.  Nos.  8  and  9  come 
next — those  which  received  slag  and  dung  ;  No.  9,  which 
received  the  larger  quantity  of  slag,  giving  about  tons 
more  turnips  than  No.  8.  Between  plots  Nos.  2  and  3  — 
viz.,  those  which  received  “  super  ”  alone  in  greater  and 
smaller  quantity  respectively — there  is  not  much  differ¬ 
ence,  only  some  15  cwt,,  not  sufficient  to  justify  the 
additional  expense  of  the  larger  quantity  of  super. 

The  plots  which  show  the  lowest  returns  are  those 
which  received  slag  alone.  Whether,  however,  this  shows 
slag  to  be  inferior  in  worth  as  a  manure  in  this  case  to 
super  cannot  be  inferred  until  we  compare  the  cost  of  the 
manures.  This,  accordingly,  will  be  seen  from  the  fol¬ 
lowing  table  : — 


Value  of  increase 


No. 

Manure. 

Cost. 

in 

crop 

2. 

4 

cwt.  super. . 

£0 

1 1 

0 

,£4 

6 

0 

3- 

8 

cwt.  super. . 

I 

2 

0 

4 

13 

O 

4- 

6 

cwt.  slag  . . 

O 

6 

O 

3 

1 1 

6 

5- 

12 

cwt.  slag  . . 

0 

12 

O 

3 

17 

6 

7- 

6 

cwt.  slag,  15 

tons 

dung,  and  1 

cwt. 

nitrate  of  soda 

.  . 

5 

6 

O 

7 

19 

0 

8. 

6 

cwt.  slag  and  15 

tons 

dung 

4 

16 

0 

6 

12 

0 

9- 

12 

cwt.  slag  and  15 

tons 

dung 

5 

2 

0 

7 

2 

8 

xo. 

12 

cwt.  slay,  15 

tons 

dung,  and  1 

cwt. 

nitrate  of  soda 

•  • 

5 

12 

0 

8 

O 

0 

(N.B.  The  turnips  were  sold  at  8s.  per  ton). 


An  examination  of  the  above  table  will  show  that  in 
every  case  there  is  a  fair  margin  of  profit,  the  most  profit¬ 
able  being  Nos.  2,  3,  4,  and  5,  those  which  received  mine¬ 
ral  manure  alone.  Of  these  No.  2  shows  best — that  which 
received  4  cwt.  super  per  acre— a  profit  of  £3  15s.  No. 
3  comes  next,  showing  a  profit  of  £3  ns.  ;  while  Nos.  4 
and  5  are  exadlly  the  same.  In  this  case,  then,  it  may  be 
said  that  the  slag  is  weight  for  weight  one  half  as  valuable 
as  the  super.  As,  however,  the  slag  contains  only  a  little 
more  than  half  the  percentage  of  phosphates,  the  unitary 
value  of  the  phosphates  in  each  is  practically  the  same. 

In  these  experiments,  as  in  the  previous  series,  the  dung 
does  not  justify  its  application.  By  comparing  the  results 
of  plots  Nos.  4  and  8  it  will  be  seen  that  the  addition  of 
15  tons  of  farmyard  manure,  costing  £4  10s.,  only  gave 
an  increase  of  tons,  possessing  the  value  of  £3,  while 
comparison  between  Nos.  5  and  10  will  show  a  similar 
result. 

Comparing  plots  Nos.  7  and  8,  and  9  and  10,  it  will  be 
found  that,  in  the  first  case,  1  cwt.  of  nitrate  of  soda, 
costing  ios.,  was  the  means  of  increasing  the  crop  to  the 
extent  of  over  3  tons,  value  £1  7s. ;  while  in  the  second, 
the  increase  amounted  to  only  about  2  tons,  value  17s. — 
sufficient,  however,  to  show  a  profit. 

The  next  series  of  experiments  about  to  be  described 
were  those  carried  out  by  Mr.  A.  Stevenson,  at  his  farm 
of  Parkhill,  Tarbolton,  Ayrshire.  The  soil  of  the  field 
experimented  upon  was  a  sandy  loam,  naturally  not  fer¬ 
tile,  but  which  had  been  liberally  treated  for  many  years, 
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and  yielded  fair  crops.  The  mechanical  and  chemical 
analysis  of  the  soil  is  as  follows  : — 

(a)  Mechanical  analysis — 


Clay  . 52*41  per  cent 

Sand  . 47‘59 


100*00 

(6)  Chemical  analysis  (soil  dried  at  2120  F.)  — 
Organic  matter  (containing  nitro¬ 


gen,  0*207)  ••  ••  ••  ••  777° 

Iron  sesquioxide  and  alumina  ..  3*900 

Lime .  0*616 

Magnesia .  0*200 

Potash  .  0*173 

Soda .  0*154 

Sulphuric  acid .  0*073 

Phosphoric  acid  .  0*207 


Insoluble  siliceous  matter,  chlorine, 

carbonic  acid,  &c.  . .  86907 


100*000 

Mr.  Stevenson  describes  its  past  history  as  follows : — 
“  In  1883  the  field  was  ploughed  out  of  lea,  and  a  crop  of 
oats  taken.  The  oats  received  i|  cwt.  super,  1  cwt.  dis¬ 
solved  bones,  and  1  cwt.  nitrate  of  soda  per  acre.  In  1884 
there  was  a  crop  of  potatoes,  which  were  manured  with 
18  tons  farmyard  manure,  2  cwt.  super,  2  cwt.  dissolved 
bones,  and  1  cwt.  sulphate  of  ammonia  per  acre.  In  1886 
there  was  a  crop  of  hay,  which  was  manured  with  1  cwt. 
super,  1  cwt.  dissolved  bones,  and  J  cwt.  sulphate  of  am¬ 
monia  per  acre.  In  1887  a  crop  of  hay  was  grown,  which 
received  the  same  quantity  of  manure  as  was  applied  the 
previous  year  ;  and  in  1888  a  crop  of  oats  was  grown, 
which  received  the  same  manures  as  those  applied  in 
1883.” 

The  ground  is  low-lying,  and  has  a  southern  as  well  as 
a  northern  exposure.  The  plots  were  ten  in  number,  each 
being  1  10th  of  an  acre  in  extent. 

The  following  is  a  statement  of  the  different  plots,  with 
the  quantities  of  manures  each  received  and  the  produce 
yielded : — 

Increase  over 

No.  Manure.  Produce.  nothing  plots. 


1. 

Nothing  .. 

Tons. 

16 

cwt. 

12 

Tons. 

cwt. 

2. 

6  cwt.  slag  . 

19 

O 

2 

8 

3- 

4.  cwt.  super . 

20 

17 

4 

5 

4- 

12  cwt.  slag . 

23 

12 

7 

O 

5- 

8  cwt.  super . 

23 

O 

6 

8 

6. 

12  cwt.  slag  and  20  tons 
dung . 

28 

7 

11 

15 

7- 

12  cwt.  slag,  20  tons  dung, 
and  1  cwt.  nitrate  of 
soda . 

31 

0 

14 

8 

8. 

6  cwt.  slag  and  20  tons 
dung . 

26 

15 

9 

3 

9- 

1 

6  cwt.  slag,  20  tons  dung, 
and  1  cwt.  nitrate  of 
soda . 

30 

10 

*3 

18 

ro. 

5  cwt.  super  and  20  tons 
dung . 

33 

0 

16 

8 

The  largest  returns  are  obtained  from 

plot  No. 

10— 

that  receiving  5  cwt.  super  and  20  tons  dung — viz.,  33 
tons  per  acre,  or  16  tons  8  cwt.  of  an  increase  over  the 
average  of  the  nothing  plots. 

The  following  table  shows  the  value  of  the  manures 
and  the  value  of  the  increase  of  crop  produced  by  them. 
The  most  profitable  plot,  it  will  be  seen,  is  No.  4,  which 
received  slag  alone  at  the  rate  of  12  cwt.  per  acre.  Again 
it  will  be  seen  that,  with  the  exception  of  plot  No.  10, 
farmyard  manure  applied  did  not  give  its  value  in  increase 
of  Clop. 
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Value  of  increase 


No.  Manure. 

Cost. 

in 

crop 

2.  6  cwt.  slag . 

£0 

6 

O 

9 

3.  4  cwt.  super . 

0 

I  I 

O 

2 

1 1 

4.  12  cwt.  slag . 

0 

12 

O 

4 

4 

5.  8  cwt.  super . 

I 

2 

0 

3 

17 

6,  12  cwt.  slag  and  20  tons 

dung . 

6 

12 

0 

7 

1 

7.  12  cwt.  slag,  20  tons 

dung,  and  1  cwt. 
nitrate  of  soda  . . 

7 

2 

0 

8 

13 

8.  6  cwt.  slag  and  20  tons 

dung . 

6 

6 

0 

5 

10 

9.  6  cwt.  slag,  20  tons 

dung,  and  1  cwt. 
nitrate  of  soda  . . 

6 

16 

O 

8 

I 

10.  5  cwt.  super  and  20  tons 

dung . 

6 

13 

9 

9 

17 

0 


A  comparison  of  plots  Nos.  2  and  3,  and  Nos.  4  and  5, 
will  show  that  in  the  first  case  super  shows  better  than 
the  slag,  while  in  the  second  case  slag  shows  better  than 
the  super.  Again,  in  both  cases  where  the  nitrate  of 
soda  has  been  used  it  shows  a  very  marked  increase. 
Thus  in  plot  No.  7, 1  cwt.  of  nitrate  of  soda  (costing  10s.) 
has  given  an  increase  of  crop  over  plot  No.  6  of  the  value 
of  £1  1 2s. ,  while  in  plot  No.  9  the  increase  over  plot 
No.  8  is  £ 2  iis. 

(To  be  continued). 


ON  THE 

GRAVIMETRIC  COMPOSITION  OF  WATER.* 

By  W.  DITTMAR,  LL.D.,  F.R.S.,  F.R.S.E., 
and  J.  B.  HENDERSO.’.. 

(Continued  from  p.  56). 


Dumas’s  Research  Critically  Considered. 

Dumas’s  method,  or  rather  that  of  Berzelius  (because  it 
was  he  who  invented  it,  as  every  student  of  chemistry  is 
aware),  consists  in  this,  that  a  given  quantity  of  oxide  of 
copper  is  reduced  in  hydrogen  gas,  and  the  loss  of  weight 
suffered,  that  is  to  say,  the  oxygen  given  up  by  the  oxide 
compared  with  the  weight  of  water  produced.  This  is  no 
occasion  for  describing  the  exadt  modus  operandi  which 
was  adopted  by  Berzelius,  but  we  must  name  the  refine¬ 
ments  upon  it  which  were  introduced  by  Dumas.  One  of 
these  was  that  he  worked  on  a  far  larger  scale  than  his 
predecessor  had  done,  and  another,  that  he  took  care  to 
purify  and  dry  his  hydrogen  more  fully  by  passing  it 
through  long  successive  columns  of  (1)  solution  of  nitrate 
of  lead,  (2)  solution  of  nitrate  of  silver,  and  (3)  pumice 
soaked  in  oil  of  vitriol  or  powdered  over  with  phosphoric 
anhydride.  Dumas,  besides,  took  special  care  to  not 
allow  the  surplus  hydrogen  and  the  air  which  he  passed 
through  the  water  receptacle  at  the  end  of  an  experiment 
to  escape  without  having  first  been  most  thoroughly  de¬ 
hydrated  by  means  of  tared  tubes  containing  one  or  the 
other  of  the  two  dehydrators  named. 

But  the  principal  improvement  by  Dumas  was  that  he 
evacuated  his  reduction  tube,  both  before  and  after  the 
experiment,  before  taking  it  to  the  balance.  The  differ¬ 
ence  of  the  two  weighings  thus  gave  the  true  weight  of 
the  oxygen  quite  diredlly,  and  the  errors,  which  would 
otherwise  have  been  caused  by  the  gases  condensed  in 
the  pores  of  the  oxide  and  of  the  metal,  weie  eliminated 
at  the  same  stroke.  The  water  produced  was  weighed  in 
the  ordinary  way — we  mean  “  not  in  vacuo."  Referring 
to  Dumas’s  memoir  for  more  detailed  information  on  his 
mode  of  working,  we  will  now  pass  to  a  review  of  his 
results,  as  tabulated  by  him  on  page  200  of  his  memoir. 
A  superficial  examination  of  this  table  sufficed  to  show 


that  it  is  not  free  from  misprints.  To  detedt  these  we  re¬ 
calculated  all  his  “  equivalents  bruts"  and  in  doing  so 
had  no  difficulty  in  spotting  and  rectifying  the  errors. 
The  results  of  our  calculations  are  included  in  the  follow¬ 
ing  Table  : — 


umber. 

n. 

k. 

k-k0. 

Order  of 
residuals. 

3  ..  .. 

20 

1  12481 

—  0-00066 

19 

19  . . 

31 

1-12488 

-  0-00059 

18 

2  ..  .  . 

20 

1-12490 

—  0-00057 

17 

8  . .  .. 

46 

1-12500 

—  0-00047 

16 

10  . . 

52 

1-12504 

—  0-00043 

15 

1  . . 

13 

1-12505 

—  0-00042 

14 

4 ..  .. 

57 

2-12506 

-  0-00041 

13 

16  . . 

37 

1-12506 

—  0-00041 

12 

11  . . 

52 

1-12512 

-  0-00035 

IO 

12  . . 

60 

1-12533 

—  0-00014 

3 

7  ..  .. 

35 

1-12546 

—  O'OOOOI 

1 

15..  .. 

56 

i‘i2558 

+  0-00011 

2 

5  ..  .. 

76 

1-12566 

+  0-00019 

4 

5  . .  .. 

44 

1-12568 

+  0-00021 

5 

17..  .. 

34 

1  'I2575 

+  0-00028 

6 

13..  .. 

62 

i'I2577 

+  0-00030 

7 

18..  .. 

32 

1-12580 

+  0-00033 

8 

14  . . 

52 

1-12581 

+  0  00034 

9 

9  ..  .. 

60 

1-12585 

+  0-00041 

11 

Column  1  gives  the  order  in  which  the  several  experi¬ 
ments  are  enumerated  on  Dumas’s  table  ;  col.  2,  under 
“  m,”  the  weights  of  oxygen  operated  upon,  rounded  off 
to  the  nearest  integer  number  of  grms.  ;  col.  3,  for  each 
experiment,  the  weight  of  water  obtained  per  grm.  of 
oxygen,  as  “  k."  In  the  heading  to  col.  4  the  symbol  k0 
stands  for  the  most  probable  value  of  the  ratio  H20  :  O 
calculated  by  us  ;  the  numbers  in  col.  5  arrange  the 
values  k — k0  in  the  order  of  their  magnitude,  irrespedtive 
of  their  signs. 

For  any  one  of  the  nineteen  syntheses  we  have  an 
equation  of  the  form  W—  Sk0  =  S,  where  S  stands  for  the 
(exadl)  weight  of  oxygen  and  W  for  the  weight  of  water 
found,  and  8  for  the  error  in  the  water-weight  found, 
supposing  k0  to  be  the  true  value  of  H20  :  O.  We  brought 
the  equation  into  the  form  S(k  —  k0)  =  8  (which  was  more 
convenient  to  us,  because  we  had  already  calculated  the 
values  k),  and  then,  substituting  for  every  S  its  corre¬ 
sponding  n,  calculated  that  value  for  k0,  which,  supposing 
it  to  be  substituted  in  all  the  equations,  would  reduce  the 
sum  of  the  squares  of  the  values  8  to  its  minimum.  The 
result  was  A-0=  1 ‘12547.  From  the  list  of  errors  in  the 
last  column  we  calculate  that  the  “  probable  ”  error  of  a 
single  determination  is  r=  +:  0-000303,  which,  indeed,  is 
not  far  removed  from  the  tenth  of  the  values  k  —  k0',  for 
the  probable  error  of  the  mean  we  find  =  i  0  000070. 
In  all  that  we  have  stated  the  word  “  error,”  of  course, 
means  that  part  of  the  total  error  which  is  owing  to 
accidental  causes,  and  even  in  this  sense  r0  does  not 
represent  more  than  a  fradtion  of  the  uncertainty.  For  a 
guess  the  latter  may  be  put  down  at  three  times  the 
probable  error  ;  if  we  do  so  our  calculation  shows  that, 
supposing  Dumas’s  determinations  were  free  of  method 
errors,  the  true  value  of  k  could  be  said  to  lie  between 
2-1253  and  1-1257. 

In  the  present  case  the  accidental  part  of  the  error  of 
any  one  result  may  be  taken  as  being  a  function  of  the 
errors  of  the  four  weighings  involved.  Assuming,  for  an 
approximation,  that  the  probable  values  of  these  four 
errors  were  all  of  the  same  magnitude  +•  x,  we  have  for 
the  probable  error  in  the  water- weight,  W,  and  for  that  in 
the  oxygen-weight,  S,  the  same  value,  x  V2,  and  for  the 
relative  probable  errors  in  W,  and  in  S  or  i,  the  ex* 

•  x  V  2  x  s/  *2  ^ 

pressions  — _  and  respedtively.  Hence  we  may 

W  o  So 

write— 
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Hence,  according  to  a  rule  of  the  method  of  the  last 
squares,  if  r  be  the  probable  error  of  the  product, 


r 2 


W02  2X2  I 

S?  '  s^4  +  S?  ' 


Hence,  as  — 
S 


ri25  very  nearly, 

1  x 

r  =  +  2-I2Q 

—  So 


Dumas’s  average  value  for  S  was  about  44  grins. ;  hence 
we  have  for  what  one  might  call  his  average  “  experi¬ 
ment,” — 

x  —  4;  6-2  m.grms. 


In  other  words,  the  value  0^0003  recorded  above  for  the 
probable  error  of  a  single  experiment  may  be  explained 
by  assuming  that  the  probable  error  of  each  of  his  four 
weighings  was  =  -J-  6  m.grm.,  and  that  the  real  error 
varied  from  something  like  —  18  to  something  like  +  18 
m.grm. ;  and  this  is  a  fair  enough  guess,  considering  that 
the  apparatus  he  used  were  uncommonly  heavy  and 
bulky.  His  reduction  tube,  for  instance,  rannot  have 
displaced  much  less  than  600  m.grms.  of  air,  and  sup¬ 
posing  the  density  of  the  air  to  have  changed  between 
the  two  weighings  by  1/30  of  its  value,  this  alone  would 
make  his  oxygen- weight  wrong  by  -f;  20  m.grms.  To 
pass  to  “  Dumas’s  Method  Errors,”  the  most  obvious  of 
these  is  the  one  caused  by  the  unavoidable  presence  of 
atmospheric  air  in  even  the  most  carefully  prepared 
hydrogen  gas.  As  already  stated  in  the  prefatory  note, 
Dumas  sought  to  eliminate  this  error  by  calculating  for 
each  of  his  syntheses  the  weight  of  water  produced  from 
the  atmospheric  oxygen  introduced  as  part  of  the  sul¬ 
phuric  acid  used  for  the  making  of  the  hydrogen,  and 
deducting  the  result  from  the  total  weight  of  water  as 
found  by  diredt  weighing.  His  mean  “  equivalent  corrige  ” 
is  by  o'oooi8  less  than  his  corrected  mean.  Deducting 
this  from  our  &  =  ri2547,  we  have  for  the  corre&ed 
number  i- 125 29,  or,  for  0=  16,  H  =  1  '00232.  Unfortunately, 
however,  Dumas  does  not  tell  us  how  he  procured  the 
data  for  his  correction  ;  and,  besides,  if  we  consider  that 
his  hydrogen  had  to  travel  through  some  seven  metres  of 
U-tubes,  charged,  some  of  them,  with  porous  materials, 
before  it  reached  its  destination,  it  is  impossible  not  to 
suspedt  that  his  gas  contained  other  adventitious  oxygen, 
besides  that  derived  from  the  dilute  sulphuric  acid  which 
went  into  the  gas-evolution  bottle.  Under  these  circum¬ 
stances  we  thought  we  had  better  try  and  determine 
Dumas’s  adventitious  oxygen  as  far  as  now  possible  our¬ 
selves,  and  we  thus  came  to  carry  out  the  experiment 
referred  to  in  the  prefatory  note  as  having  given  us  the 
convidlion  that  his  correction  was  below  the  truth.  This 
experiment  (detailed  hereafter  as  Exp.  I.)  was,  of  course, 
meant  to  be  repeated,  and  it  really  was,  but  only  after  the 
intervention  of  a  deal  of  other  work.  At  the  time  it  struck 
us  that  being,  unlike  Dumas,  in  possession  of  a  method 
for  the  production  of  a  current  of  absolutely  oxygen  free 
hydrogen,  the  best  thing  we  could  do  was  to  effect  a 
series  of  quantitative  syntheses  of  water  by  means  of 
such  gas,  provided  only  we  took  care  to  maintain  our 
critical  attitude,  and  to  do  to  our  own  work  what  we  had 
originally  proposed  to  do  in  reference  to  that  of  our  great 
predecessor.  As  an  important  preliminary,  we  tried  to 
ascertain  whether  it  is  possible  to  pass  a  current  of 
hydrogen  over  a  surface  of  red-hot  glass  without  pro¬ 
ducing  at  least  traces  of  water  from  it  and  the  oxygen  of 
the  bases  in  the  outer  skin  of  the  tube. 

For  this  purpose  we  carried  out  two  series  of  experi¬ 
ments.  In  the  first  we  passed  the  gas  over  relatively 
large  surfaces  of  red-hot  glass,  and  weighed  the  water 
produced  from  a  known  volume  of  hydrogen.  In  the 
second  experiment  we  aimed  more  directly  at  the 
probable  magnitude  of  supposed  error  by  carrying  out  a 
number  of  quantitative  syntheses  of  water  with,  in 
general,  large  known  volumes  of  hydrogen,  but  varying 


weights  of  oxide  of  copper.  Supposing  S  to  stand  for  the 
weight  of  oxygen  used  up  in  a  given  synthesis,  W  for  the 
weight  of  water  produced,  and  V  for  the  number  of  litres 
of  hydrogen  which  passed  through  the  hot  reduction  tube 
over  and  above  the  minimum  which  would  have  sufficed 
to  convert  those  S  grms.  of  oxygen  into  water,  we  have 
W  =  £S-j-&'V,  and  theoretically  all  that  is  required  for  the 
determination  of  the  constants  are  two  syntheses — one 
carried  out  with  little,  and  the  other  with  a  large  excess 
of  hydrogen  gas.  But  in  practice  it  is  better  to  determine 
the  first  constant  k  (which  obviously,  if  we  weigh  in  air, 
is  not  the  true  value  of  H20  :  O)  by  means  of  a  few 
experiments  with  relatively  large  quantities  of  oxide  of 
copper  and  small  excesses  of  hydrogen,  and  then  to  sub¬ 
stitute  this  k  in  the  calculation  of  syntheses  made  with 
small  quantities  of  the  oxide  to  find  k'.  We,  however, 
commenced  with  these  latter  determinations,  and,  in  their 
original  interpretation,  assumed  that  k  was  equal  to  i'X25 
exactly,  which  in  a  practical  sense  was  confirmed  by  the 
syntheses  subsequently  carried  out  with  large  weights  of 
oxide  of  copper.  These  syntheses  were  quite  completed 
and  calculated  when  we  made  a  very  unwelcome  dis¬ 
covery.'  To  prepare  for  the  (it  does  not  matter  now  what) 
experiment,  we  had  filled  a  Dumas  system  of  hydrogen 
purifiers  with  the  gas  by  means  of  a  Kipp,  closed  the  out¬ 
let,  and  left  the  apparatus  in  this  condition  over  night. 
When  we  turned  on  the  hydrogen  on  the  following  morn¬ 
ing,  the  gas  was  found  to  smell  so  strongly  of  sulphurous 
acid  that  it  would  have  been  impossible  not  to  notice  it. 
We  had  made  quite  sure  of  the  absence  of  this  impurity 
from  our  vitrioled  pumice  ;  hence  it  was  clear  that  it  had 
been  pioduced  from  the  sulphuric  acid  by  its  prolonged 
contact  with  hydrogen.  But  Dumas’s  syntheses,  as  we 
are  informed,  always  took  some  ten  hours  for  their  execu¬ 
tion  ;  hence  his  hydrogen  must  have  been  contaminated 
with  sulphurous  acid  in  all  those  cases  at  least  in  which 
he  dehydrated  it  by  means  of  oil  of  vitriol.  We  accord¬ 
ingly  instituted  a  comparison  of  the  results  of  these  ex¬ 
periment  with  those  which  he  arrived  at  when  he  dehy¬ 
drated  his  gas  with  phosphoric  anhydride,  but  we  could 
not  see  any  marked  difference,  and  concluded  that  he 
used  the  more  powerful  dehydrator,  not  by  itself,  but  as 
an  auxiliary  to  oil  of  vitriol.  But,  be  this  as  it  may,  our 
own  syntheses,  although  they  were  canied  through  in  far 
less  time,  and  although  our  vitrioled  pumice  tubes  were 
far  smaller  than  Dumas’s,  must  in  some  measure  have 
been  effected  by  the  same  error.  It  was  also  clear  that 
what  had  so  far  been  put  down  by  us  as  “  adventitious 
oxygen  02,”  had  partly  consisted  of  S02.  We  therefore 
made  a  series  of  critical  experiments  to  determine  the 
magnitude  of  the  corresponding  error,  and,  in  our  final 
series  of  syntheses,  used  fused  caustic  potash  combined 
with  phosphoric  anhydride  as  sole  dehydrators.  After 
this  digression  we  will  now  proceed  to  give  a  brief  but 
sufficiently  detailed  account  of  all  those  of  our  experi¬ 
ments  which  bear  more  direCtly  on  the  question  under 
discussion. 

I. — Determination  of  the  Adventitious  Oxygen  in  Dumas's 

Hydrogen, 

Experiment  I. — The  apparatus  used  consisted  of  the 
following  successive  parts  : — 

1.  A  “  Kipp,”  or  a  combination  of  two  Kipps  {vide 
infra),  charged  with  ordinary  (we  mean  unboiled)  dilute 
sulphuric  acid. 

2.  A  close  imitation  of  Dumas’s  set  of  purifying  tubes 
for  the  hydrogen,  namely  :  — 

(a)  A  tube  charged  with  glass  fragments  and  a  strong 
solution  of  nitrate  of  lead. 

(b)  A  similar  tube  with  solution  of  sulphate  of  silver. 

In  these  two  tubes  the  volume  of  reagent  was  so 
adjusted  that  the  gas  had  to  bubble  through  a 
not  inconsiderable  column  of  liquid  in  the  bent 
portion. 

(c)  A  third  tube,  of  which  the  entrance  limb  was 

charged  with  fragments  of  pumice  which  had 
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been  boiled  with  solution  of  caustic  potash,  and 
the  other  with  fragments  of  the  fused  reagent. 

(<f  and  e)  Two  tubes  charged  with  fragments  of  fused 
caustic  potash. 

[f  and  f)  Two  tubes  charged  with  fragments  of 
pumice  soaked  in  oil  of  vitriol.* 

The  only  deviation  from  Dumas’s  design  which  we 
allowed  ourselves  consisted  in  this,  that  not 
having  such  very  large  U-tubes  as  he  used  at 
hand,  we  gave  our  tubes  the  form  of  rather  flat 
V’s,  as  shown  by  Fig.  2. 

Our  tubes,  however,  had  the  same  length  as  Dumas’s, 
so  that  the  gas,  as  in  his  case,  had  to  travel 
through  about  seven  metres  of  purifying  tubes 
on  its  journey. 

3.  A  tared  “  witness  tube,”  G,  charged  with  vitrioled 
pumice. 

4.  A  combustion  tube,  370  m.m.  long,  and  15  rn.m. 
wide  inside,  charged  with  as  thick  a  closely  wound  spiral 
of  fine  copper  gauze  as  it  would  hold,  and  then  drawn  out 
at  both  ends  to  avoid  the  use  of  corks  or  indiarubber 
stoppers. 


In  the  aftual  experiment,  the  first  step  was  to  pass 
hydrogen  through  the  Dumas  purifiers  until  the  gas  would 
have  been  deemed  free  of  air  for  any  ordinary  purpose. 
The  weighed  witness  tube,  g,  and  the  copper- gauze  tube 
were  then  attached,  and  after  the  copper  had  become  red 
hot,  three  further  litres  of  hydrogen  were  sent  through  the 
;  apparatus  to  purge  the  copper  from  its  water  and  oxygen. 
This  being  done,  the  weighed  tube,  k,  and  its  protection 
tube  were  attached,  and  the  experiment  continued  until 
a  sufficiency  of  hydrogen  had  accumulated  in  the  Pisani. 
At  the  end,  the  tubes  K  and  l  were  detached,  the  hydro¬ 
gen  in  the  former  displaced  by  vitriol-dried  air,  and  this 
tube  weighed — the  flames  under  the  copper  gauze  tube 
being  turned  off  immediately  after  the  removal  of  k.  Ae 
soon  as  the  copper  tube  had  cooled  down  sufficiently,  ths 
witness  tube,  g,  was  detached  and  got  ready  for  the 
balance.  The  volume  of  hydrogen  operated  upon 
amounted  to  12  litres,  which  passed  through  in  3-5  hours. 
Tube  g  gained  o’2  m.grm.  ;  tube  k,  3 '45  m.grm.,  or  o'288 
m.grm.  per  litre  of  hydrogen  used. 

Experiment  II. — (Done  long  after  I.).  The  apparatus 
used  differed  from  that  used  in  I.  only  in  this,  that  in 


5  and  6.  Two  U-tubes  charged  with  vitrioled  pumice; 
the  first,  k,  was  tared  ;  the  second,  l,  not ;  because  it  j 
served  only  as  a  protection  tube  against  ingress  of  vapour 
of  water  from  the  atmosphere,  or  from  No.  7,  which  was 
a  large  graduated  “  Pisani  bottle,”  in  which  the  outgoing 
gas  was  collected  and  measured. 

The  following  shows  the  sequence  of  the  apparatus  : — 

Dumas’s  U-tube,  Combustion  U-tube  U-tube 

Kipp.  purifiers,  vitriol.  tube.  vitriol,  vitriol.  Pisani. 

(1)  a,b,c,d,e,f,f  G  Red  hot  K  L  (7) 

copper. 

*  We  will  avail  ourselves  of  this  opportunity  for  stating  how  we 
prepared  our  vitrioled-pumice  tubes.  After  having  made  sure  of  the 
absence  of  nitrogen  oxides  and  of  sulphurous  acid  from  our  vitriol,  a 
quantity  of  cut-up  pumice  was  placed  in  a  large  platinum  basin, 
covered  with  a  large  excess  of  the  acid,  and  the  acid  then  kept  at  a 
boiling  heat  until  about  one-half  of  it  had  volatilised.  The  whole 
was  then  allowed  to  cool  under  a  bell-jar,  the  surplus  vitriol  poured  j 
off,  and  the  “vitrioled  pumice”  at  once  transferred  to  its  U-tubes.  j 
When  a  tube  had  to  be  re-cbarged,it  was  filled  completely  with  fresh 
acid  (previously  boiled  down  in  a  platinum  basin  to  expel  more  vola¬ 
tile  impurities),  allowed  to  stand  for  ten  minutes,  and  the  surplus  | 
vitriol  then  poured  off.  This  washing  process  was  repeated  once, 
and  the  tube  then  deemed  ready  for  use. 


place  of  the  copper-gauze  tube  we  inserted  the  reduction 
tube  of  our  apparatus  for  the  quantitative  syntheses  (l  o 
in  Fig.  3)  full  of  reduced  copper  as  it  came  from  one  of 
these.  The  volume  of  hydrogen  operated  upon  was  ten 
litres,  and  the  weight  of  water  produced  from  it  =  7-65 
m.grm.,  but  the  witness  tube  corresponding  to  g  of  Exp.  I. 
gained  xo’8  m.grm. 

Experiment  III.— (Done  immediately  after  II.).  In  this 
experiment  we  obtained  8'2  m.grm.  of  water  from  ix  litres 
of  hydrogen,  or  0745  m.grm.  per  litre.  The  witness  tube 
this  time  gained  only  o-4  m.grm. 

Experiment  IV.— (Done  long  after  the  preceding  ones, 
and  after  we  had  come  to  observe  the  reducing  aCtion  of 
hydrogen  on  oil  of  vitriol).  The  apparatus  consisted  of 
the  following  successive  parts  ;  — 

1.  A  Kipp. 

2.  The  set  of  Dumas  purifiers  up  to  the  last  caustic 

potash  tube,  designated  as  “(2)  d ”  under 
Experiment  I.  The  two  vitriol  tubes,  f  and /’, 
were  omitted. 
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3.  From  d  the  gas  passed  on  successively  to  a  tared 
witness  U-tube,  K,  charged  with  recently  fused 
caustic  potash,  and  followed  by  a  tared  U-tube, 
p,  containing  pumice  and  phosphoric  anhydride, 
respectively  ( vide  infra ,  under  “  final  syn¬ 
theses  ”)  ;  the  reduction  tube  full  of  reduced 
metallic  copper;  a  tared  U-tube,  kI(  and  a  wit¬ 
ness  U-tube,  Pj,  charged  with  fused  caustic 
potash  and  phosphoric  anhydride,  respectively  ; 
a  protection  tube  containing  fused  caustic 
potash  ;  and,  lastly,  the  graduated  Pisani  bottle. 

The  exaCt  modus  operandi  needs  not  be  described  ;  it 
suffices  to  state  the  results  as  follows  : — The  volume  of 
hydrogen  operated  upon  was  12  litres;  the  tubes  k  and  p 
gained  1*5  and  o‘2  m.grm.  respectively,  the  tubes,  17  and 
pIt  2‘5  m.grm.  and  nil.  Hence,  water  produced  2'5 
m.grm.  or  o-2o8  per  litre  of  hydrogen  used. 

Experiment  V. — (Followed  immediately  after  No.  4,  and 
was  done  in  exactly  the  same  manner).  Increase  of 
weight  suffered  by  tubes  k,  p,  Kt,  Pi,  =  07,  0-2,  27,  o-2 
m.grm.  respectively  ;  volume  of  hydrogen  used=  12  litres  ; 
hence,  water  produced  per  litre  of  hydrogen  =  27  : 12  = 
O'208. 

Hence  we  had,  for  the  potential  water  in  Dumas’s 
hydrogen,  m.grms.  per  litre  : — 

Experiment — 

r - - - ' - i 

I.  II.  III.  IV.  V. 
From  02  and  S02. .  of288  0765  0745 

From  02  alone  ..  o-2o8  o‘2o8 

In  the  case  of  Nos.  II.  and  III.  the  gas  probably  was 
largely  contaminated  with  sulphurous  acid. 

(To  be  continued). 


THE  INSTITUTE  OF  CHEMISTRY. 


The  following  letter,  addressed  by  Prof.  Thorpe  to  the 
President  of  the  Institute  of  Chemistry,  has  been  for¬ 
warded  to  us  for  publication  :  — 

Royal  College  of  Science, 

South  Kensington,  S.W.,  Feb.  3,  1893. 

Dear  Mr.  President, 

The  aCtion  of  the  Council  of  the  Institute  of 
Chemistry  with  respeCt  to  the  Chemical  Society,  in  their 
decision  at  the  last  meeting,  is,  in  my  judgment,  so 
significant  of  what  may  now  be  considered  the  official 
relations  of  the  Institute  towards  the  sister  Society,  that 
I  am  compelled  to  tender  my  resignation  as  a  member  of 
the  Council,  and  at  the  same  time  to  withdraw  from  the 
Institute. 

The  mover  of  the  resolution  to  omit  the  letters  F.C.S. 
from  the  Register  of  the  Institute,  based  his  argument 
ostensibly  on  the  assumption  that  Fellowship  of  the 
Cnemical  Society  is  not  to  be  regarded  as  a  “professional 
qualification.”  Although  this  resolution  was  subsequently 
amended  as  follows  :  “  That  in  future  all  letters  indica¬ 
ting  membership  of  any  society,  except  the  Royal  Society 
(London),  be  omitted  in  the  Register  from  all  names  of 
members  of  the  Institute,”  it  will  be  obvious  to  anyone 
who  turns  to  the  present  Register  that  the  amended 
resolution,  which  was  adopted  by  the  Council,  is  practi¬ 
cally  directed  against  the  Fellows  of  the  Chemical 
Society. 

The  Council  must  know  that  it  has  no  power  to  compel 
any  of  the  members  of  the  Chemical  Society  to  omit  the 
letters  F.C.S.  after  their  names  if  they  are  minded  to 
use  them  :  not  even  if  the  use  of  such  letters  should  be 
construed  as  a  “  breach  of  decorum  ”  in  the  revised  code 
of  professional  ethics  which  the  Council  is  about  to 
elaborate. 

It  is,  I  am  informed,  very  questionable  whether,  if 
a  Fallow  of  the  Institute,  who  is  at  the  same  time  a 
Fellow  of  the  Chemical  Society,  required  that  he  should 
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be  designated  in  your  Register  as  a  Fellow  of  the 
Chemical  Society  by  the  letters  F.C.S.,  which  by  use  and 
wont  are  understood  to  indicate  such  Fellowship,  the 
Council  could  prevent  it. 

There  is  no  greater  inherent  value  or  property  in  the 
letters  F.I.C.  than  in  those  of  F.C.S.  Whatever  value 
may  be  associated  with  those  letters  is  a  matter  of 
individual  appraisement,  depending  upon  the  estimation 
by  the  valuer  of  the  worth  and  dignity  of  the  particular 
Society. 

I  am,  of  course,  ready  to  admit  that  the  majority  of 
the  present  Council  of  the  Institute  are  not  actuated  by 
unfriendly  feelings  towards  a  Society  which  they  recog¬ 
nise  has  for  more  than  half  a  century,  by  its  publications, 
its  research  fund,  and  its  library,  fostered  to  the  best  of 
its  power  the  study  of  Chemical  Science  in  this  kingdom; 
what  I  regret  is  that  in  following  the  initiative  of  a  sedtion 
which  has  hitherto  shown  itself  more  ready  to  interfere 
in  the  proceedings  of  the  Chemical  Society  than  to 
contribute  to  its  transadlions,  they  should  have  put 
themselves  officially  in  an  attitude  of  antagonism  to  the 
Chemical  Society,  and  by  seeking  to  interfere  with  the 
individual  freedom  of  their  members  in  a  matter  which 
not  even  the  code  of  professional  ethics  could  rightly  take 
cognisance  of,  they  should  have  assumed  a  position  from 
which  they  might  be  compelled  to  retreat. 

Yours  very  truly, 

Prof.  Tilden,  D.Sc.,  F.R.S.  T.  E.  Thorpe. 
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PHYSICAL  SOCIETY. 

Ordinary  Meeting ,  January  27 th,  1893. 

Walter  Baily,  M.A.,  Vice-President,  in  the  Chair. 

Mr.  T.  W.  Morton  was  eledted  a  member  of  the  Society. 

Prof.  S.  P.  Thompson,  F.R.S.,  made  a  communication 
on  “  Japanese  Magic  Mirrors,”  and  exhibited  numerous 
specimens  showing  the  magic  properties.  Referring  to 
tbe  theory  of  the  subjedt,  he  said  the  one  now  generally 
accepted  was  that  proved  by  Professors  Ayrton  and  Perry 
in  1878,  who  showed  that  the  patterns  seen  on  the  screen 
were  due  to  differences  in  curvature  of  the  surface.  The 
experiments  he  now  brought  forward  fully  confirmed  their 
views. 

Brewster  had  maintained  that  the  effedts  were  due  to 
differences  of  texture  in  tbe  surfaces  causing  differences 
in  absorption  or  polarisation,  but  the  fadt  that  the 
charadter  of  the  refledted  image  depended  on  the  conver- 
gency  or  divergency  of  the  light  and  on  the  position  of 
the  screen,  showed  this  view  to  be  untenable.  Another 
proof  of  the  differing  curvature  theory  was  then  given  by 
covering  a  Japanese  mirror  with  a  card  having  a  small 
hole  in  it.  On  moving  tbe  card  about,  the  disc  of  light 
refledted  from  the  exposed  portion  varied  in  size,  showing 
that  the  curvatures  of  portions  of  the  surfaces  were  not 
the  same.  The  same  fadt  was  proved  by  a  small  sphero- 
meter,  and  also  by  refledting  the  light  passing  through  a 
coarse  grating  from  the  mirror,  the  lines  being  shown  dis¬ 
torted.  To  put  the  matter  to  a  test  demanded  by  Brew¬ 
ster,  he  had  a  cast  taken  from  a  mirror  by  his  assistant, 
Mr.  Rousseau  ;  this  had  been  metallised,  silvered,  and 
polished,  and  now  gave  unmistakable  evidence  of  the 
pattern  refledted  from  the  original. 

The  true  explanation  of  how  the  inequalities  of  curva¬ 
ture  were  brought  about  during  manufadture  had  also 
been  given  by  Professors  Ayrton  and  Perry,  but  there 
were  some  questions  of  detail  on  which  difference  of 
opinion  might  exist. 

The  late  Prof.  Govi  had  noticed  that  warming  a  mirror 
altered  its  possibilities.  A  thick  mirror  which  gave  no 
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pattern  whilst  cold,  but  developed  one  on  being  heated, 
was  shown  to  the  meeting. 

Professor  Thompson  also  showed  that  a  glass  mirror 
having  a  pattern  cut  on  the  back  developed  magic 
properties  when  the  mirror  was  bent.  When  made 
convex  the  reflected  pattern  was  dark  on  a  light  ground, 
and  when  made  concave  light  on  a  dark  ground.  Warm¬ 
ing  ordinary  mirror  glass  by  a  heater  whose  surface  was 
cut  to  a  pattern  gave  similar  effedts.  Very  thick  glasses 
could  be  affedted  in  this  way.  On  passing  a  spirit-lamp 
behind  a  strip  of  mirror,  a  dark  band  could  be  caused  to 
pass  along  the  screen  illuminated  by  light  refledted  from 
the  mirror.  By  writing  on  lead  foil  and  pressing  the  foil 
against  a  glass  mirror  by  a  heater,  the  writing  was  caused 
to  appear  on  the  screen. 

Prof.  Thompson  had  also  found  that  Japanese  mirrors 
which  are  not  magic  when  imported  could  be  made  so  by 
bending  them  mechanically  so  as  to  make  them  more 
convex.  In  conclusion  he  showed  a  large  mirror  15"  x  n", 
the  refledtion  from  which  showed  the  prominent  parts  of 
the  pattern  on  its  back,  with  the  exception  of  two  con¬ 
spicuous  knobs  ;  these  knobs  gave  no  indication  of  their 
existence. 

Prof.  Ayrton  said  the  simple  mechanical  produdtionof 
the  magic  property  described  by  Prof.  Thompson  led  him 
to  think  that  some  experiments  on  “  seeing  by  eledlricity  ” 
by  the  aid  of  selenium  cells,  which  Prof.  Perry  and  him¬ 
self  made  some  years  ago,  might  lead  to  some  result  if 
repeated  with  thinner  refledtors.  Speaking  of  the  effedt 
of  scratching  the  back  of  a  Japanese  mirror,  he  pointed 
out  that  if  metal  be  removed  by  pressure  a  bright  image 
was  seen,  whilst  if  removed  chemically  a  dark  image  re¬ 
sulted.  Since  the  original  paper  on  the  subjedt  was 
written,  he  had  been  led  to  modify  his  views  as  to  the 
effedt  of  amalgamation,  for  some  time  ago  he  showed  the 
Society  how  brass  bars  were  bent  if  one  edge  be  amalgam¬ 
ated,  thus  proving  that  enormous  forces  were  developed. 
He  now  regarded  amalgamation  as  an  important  part  of 
the  manufadture. 

Mr.  Trotter  enquired  if  it  had  been  proved  that  there 
was  no  difference  in  the  metal  in  the  thick  and  thin  parts  ? 
One  would  expedt  the  thin  parts  to  be  harder  and  polished 
away  less. 

After  some  remarks  by  Mr.  J.  W.  Kearton  and  Major 
Rawson,  Prof.  Thompson  said  the  magic  effedts  produced 
by  heating  the  back  of  a  glass  mirror  remained  for  a  short 
time  after  the  heater  was  removed.  The  question  of 
whether  differences  in  hardness  of  the  thick  and  thin 
parts  of  a  mirror  were  of  consequence  in  the  production 
of  the  magic  property  had  been  tested  by  using  sheets  of 
brass  thickened  by  pieces  soldered  to  the  back  as  mirrors, 
and  found  to  be  unimportant. 

Prof.  Ayrton  also  described  an  experiment  pointing  to 
the  same  conclusion. 

Mr.  W.  F.  Stanley  read  a  paper  on  “  The  Functions 
of  the  Retina.  I.  The  Perception  of  Colour:'  Referring 
to  Young’s  three-nerve  theory  of  colour  sensation,  the 
author  said  Prof.  Rutherford  had  pointed  out  that  there 
was  no  necessity  to  assume  that  different  nerves  conveyed 
different  colour  sensations,  for  as  a  telephone  wire  would 
transmit  almost  an  infinite  variety  of  sound  vibrations, 
so  the  nerves  of  the  retina  were  probably  equally  capable 
of  conveying  all  kinds  of  light  vibrations.  Prof.  Ruther¬ 
ford  had  further  pointed  out  that  the  image  of  a  star 
could  not  possibly  cover  three-nerve  terminals  at  once, 
and  therefore  could  not  be  seen  as  white  if  Young’s  theory 
was  corredt.  J 

I  he  author  then  described  Helmholtz’s  experiments 
with  a  small  hole  in  a  screen  illuminated  by  spedtrum 
colours.  For  red  illumination  the  greatest  distance  at 
which  the  hole  could  be  seen  sharply  defined  was  eight 
feet,  and  for  violet  one  and  a  half  feet.  When  the  hole  was 
covered  with  purple  glass,  or  with  red  and  violet  glasses 
superposed,  and  a  bright  light  placed  behind,  the  eye, 


when  accommodated  for  red  light,  saw  a  red  spot  with 
a  violet  halo  round  it,  and  when  focussed  for  violet  light, 
saw  a  violet  spot  with  circle  of  red.  These  experiments, 
the  author  thinks,  show  that  the  chromatic  sense  in  dis- 
ti n vision  under  critical  conditions  (i.e.,  where  a  single 
nerve  or  a  small  group  of  nerves  is  concerned)  depends 
on  the  colours  being  brought  to  foci  at  different  distances 
behind  the  crystalline  lens.  He  also  infers  that  the  same 
focal  position  in  the  eye  cannot  convey  simultaneously 
the  compound  impression  of  widely  separated  colours. 
Helmholtz’s  observations  are  further  examined  in  the 
paper,  and  a  series  of  zoetrope  and  colour  disc  experi¬ 
ments  described,  which  tend  to  show  that  the  eye  cannot 
follow  rapid  changes  of  colour.  Changes  from  red  to 
violet  could  be  followed  much  more  quickly  than  from 
violet  to  red.  The  red  impressions  were,  however,  more 
permanent.  The  observed  effedts  were  found  to  depend 
on  the  intensity  of  the  light,  and  also  on  the  distance  of 
the  eye  from  the  coloured  surface. 

Summing  up  his  observations,  the  author  infers  that  by 
systems  of  accommodation  of  the  eye  the  colours  of  the 
spedtrum  are  brought  to  focus  on  special  parts  or  points 
of  the  rods  or  cones  of  the  retina,  such  focal  points  being 
equivalent,  by  equal  depths  or  distances  from  the  crystal¬ 
line  lens,  to  a  focal  plane  formed  across  the  whole  series 
of  nerve  terminals.  That  all  the  rays  of  light  from  one 
objedt,  or  part  of  an  objedt,  of  very  small  area  and  of  any 
spedtrum  colour  will  converge  to  a  point  upon  a  nerve 
terminal,  and  that  this  terminal  will  be  most  excited  by 
the  light. 

At  the  end  of  the  paper  Dr.  Stanley  Hali’s  views  o 
nerve  strudture  are  examined. 

Captain  Abney  thought  the  results  of  the  zoetrope 
experiments  were  what  one  would  have  expedted  when 
pigmentary  colours  were  used.  To  be  conclusive,  such 
experiments  must  be  condudted  with  pure  spedtrum 
colours.  The  statement  about  the  size  of  star  images 
being  less  than  that  of  a  nerve  terminal  would  probably 
need  revision.  Speaking  of  colour  vision  he  said  the 
modern  view  was  to  regard  light  as  producing  chemical 
adtion  in  the  retina,  which  adtion  gave  rise  to  the  sensation 
of  colour.  On  the  author’s  theory  he  could  not  see  how 
colour  blindness  could  be  explained. 

Mr.  Trotter  said  he  understood  Helmholtz  to  have 
proved  that  nerves  could  distinguish  quantity,  but  not  the 
quality  of  a  stimulus.  Since  the  speed  at  which  stimulus 
travelled  to  the  brain  was  about  30  metres  a  second,  the 
wave  length  of  a  light  vibration  if  transmitted  in  this  way 
would  be  very  small.  Taking  Lord  Kelvin’s  estimate  of 
the  minimum  size  of  molecules  of  matter,  it  followed  that 
there  must  be  many  wave  lengths  in  the  length  of  a  single 
molecule.  This,  he  thought,  hardly  seemed  possible. 

Mr.  Lovibond  pointed  out  that  the  observations  referred 
to  by  the  author  could  be  equally  well  explained  on  the 
supposition  that  six  colour  sensations  existed.  The  con¬ 
fusion  of  colours  he  had  mentioned  arose  from  lack  of 
light. 

Mr.  Stanley  replied  to  some  of  the  points  raised  by 
Capt.  Abney. 

In  proposing  a  vote  of  thanks  to  Mr.  Stanley  the 
Chairman  said  it  had  been  shown  that  light  could  be  re¬ 
solved  into  three  sensations,  but  it  was  not  known  how 
this  resolution  occurred. 

Prof.  S.  P.  Thompson  said  the  gist  of  Mr.  Stanley’s 
paper  seemed  to  be  that  lights  of  different  colours  were 
concentrated  at  points  situated  at  different  depths  in  the 
retina,  the  violet  falling  on  the  part  nearest  the  crystalline 
lens  and  the  red  furthest  away.  Another  view  of  the  adtion 
was  that  the  different  sensations  might  be  due  to  the 
vibrations  of  longer  wave  length  having  to  travel  greater 
distances  along  the  nerve  terminal  before  they  were  com*- 
pletely  absorbed. 


c^!Sri  Chemical  Notices  from  Foreign  Sources. 


ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 
General  Monthly  Meeting,  Monday,  February  6,  1893. 

Sir  James  Crichton  Browne,  M.D.,  LL.D.,  F.R.S., 
Treasurer  and  Vice-President,  in  the  Chair. 

The  following  were  eleded  Members  of  the  Royal 
Institution: — Messrs.  Frederick  Canton,  M.R.C.S.,  and 
William  Rolle  Malcolm. 

The  Special  Thanks  of  the  Members  were  returned  for 
the  following  Donations  for  carrying  on  investigations  on 
Liquid  Oxygen: — Mrs.  Bloomfield  Moore,  ;£io;  Mr. 
Robert  Wilson, ^50  ;  Mr.  John  Bell  Sedgwick,  ^50. 

The  Presents  received  since  the  last  Meeting  were  laid 
on  the  table,  and  the  thanks  of  the  Members  returned  for 
the  same. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Note. — All  degreesof  temperature  are  Centigrade  unless  other  wise 
expressed. 

Comptes  Rendus  Htbdomadaires  des  Seances,  de  l' Academic 
des  Sciences.  Vol.  cxvi.,  No.  4,  January  23,  1893. 

Contribution  to  the  Study  of  the  Function  of 
Camphoric  Acid. — A.  Haller.— The  author  shows  that 
dired:  experiments  have  confirmed  the  views  which  he 
expressed  in  Comptes  Rendus,  vol.  cxiv.,  p.  1326. 

The  Pepto-Saccharifying  Power  of  Blood  and  of 
the  Organs.  — R.  Lapine. — The  author  considers  it  pro¬ 
bable  that  the  production  of  sugar  in  blood  in  presence  of 
water  is  preceded  by  the  formation  of  peptone. 

The  Atomic  Weight  of  Palladium. — A.  Joly  and  E. 
Leidie. — The  mean  result  of  the  authors’  determinations 
is  io5‘438.  They  purpose  re  determining  the  atomic 
weights  of  the  metals  of  the  platinum  group. 

Adtion  of  Alkaline  Alcoholates  upon  Camphoric 
Anhydride  and  Certain  other  Anhydrides. — P. 
Cazeneuve. — The  ethers  of  camphoric  acid  are  less  easily 
saponifiable  than  those  of  the  succinic  and  phthalic  acids. 
Its  anhydride  differs  from  a  ladide  or  a  coumarine. 


Zeitschrift  fur  Analytische  Chemie. 

Vol.  xxxii.,  Part  1. 

Critical  Studies  on  the  Methods  of  Determining 
Sulphur  in  Sulphides.— Leo  P.  Marchlewski. — This 
treatise  is  too  bulky  for  insertion. 

A  Rapid  Method  for  the  Complete  Precipitation 
of  Arsenic  as  Pentasulphide,  and  for  its  Separation 
from  Bismuth,  Lead,  Antimony,  and  Analogous 
Metals.  —  Fred  Neher. — This  paper,  according  to  a  loot- 
note,  has  been  translated  from  an  English  source.  But 
as  it  is  not  stated  in  what  English  journal  it  has  appeared 
it  will  be  inserted  in  full. 

Determination  of  Nitrogen  in  Nitro-Cellulose. — 
Edward  von  Keussler. — This  paper  requires  the  accom¬ 
panying  figure. 

Sodium  Thiosulphate  and  Potassium  and  Potas¬ 
sium  Permanganate.— C.  Luckow. — If  different  quanti¬ 
ties  of  a  solution  of  sodium  thiosulphate  of  known  strength 
are  mixed  with  so  much  of  a  solution  of  permanganate  of 
known  strength,  that  after  acidulating  the  mixture  with 
dilute  sulphuric  or  nitric  acid,  or  after  the  addition  of  a 
solution  of  potassium  or  sodium  hydroxide,  and  after 
boiling  the  mixture,  permanganate  or  the  higher  oxides  of 
manganese  are  still  present  in  solution  and  in  the  acid 
or  acidified  alkaline  solution  the  excess  of  permanganate 
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is  titrated  back  with  a  solution  of  oxalic  acid  of  equal 
value,  we  obtain  for  equal  quantities  of  sodium  thiosul¬ 
phate  equal  quantities  of  the  solution  of  permanganate 
used  for  oxidation.  From  this  agreement  it  appears 
that  the  oxidation  of  sodium  thiosulphate  by  per¬ 
manganate,  whether  in  an  acid  or  in  an  alkaline 
solution,  takes  place  according  to  fixed  rules  in  the 
same  manner,  and  that  in  this  case  it  is  suitable 
for  finding  a  corresponding  application  for  analytical 
purposes.  If  the  quantities  of  oxygen  required  for 
the  oxidation  of  a  known  weight  of  sodium  thiosulphate 
are  calculated,  it  is  found  that  these  quantities  do  not 
suffice  to  convert  all  the  sulphur  present  into  sulphuric 
acid.  If,  as  experiment  shows,  the  solution  of  perman¬ 
ganate  effedts  a  similar  oxidation  in  the  solutions  of 
sodium  thiosulphate,  the  quantity  of  the  oxygen  required 
for  oxidation  is  smaller  than  that  needed  for  converting 
all  the  sulphur  into  sulphuric  acid,  oxygen  compounds 
of  sulphur  less  rich  in  oxygen  than  sulphuric  acid  are 
formed  at  the  same  time.  Sodium  thiosulphate,  both  in 
acid  and  alkaline  solutions,  is  therefore  converted  by  per¬ 
manganate  into  sodium  sulphate  and  thiosulphate. 

Quantitative  Determination  of  Theobromine  in 
Cacao  Beans.  —  Dr.  P.  Jiiss. —  The  “shaking-out” 
method  is  that  which  approximates  most  closely  to  the 
ideal  determination  of  theobromine. 

A  Source  of  Error  in  the  Determination  of  Phos¬ 
phoric  Acid  with  Magnesia-Mixture. — Dr.  N.  von 
Lorenz. — The  error  lies  in  the  omission  of  citric  acid 
when  a  little  magnesia  is  simultaneously  precipitated. 

The  Specific  Weight  of  Aqueous  Solutions. — 
G.  Charpy. — (From  the  Comptes  Rendus). 

Relations  between  the  Refradlion  of  Gases  and 
Vapours  and  their  Chemical  Composition. — J.  W. 
Brubl.— Merely  mentioned.  (From  the  Ber.  Dent.  Chem. 
Gesell.). 

Solubility  of  a  Number  of  Salts  in  Acetone. — 
W.  H.  Krug  and  K.  P.  McElroy. — (From  the  four.  Anal. 
Chem.). 

The  Behaviour  of  Some  Metals  with  Gases.— G. 

Neumann  and  F.  Steintz  ( Monats'hefte  fur  Chemie). — 
This  paper  will  be  inserted  in  full. 

Explanation  of  the  Difficult  Solubility  of  Chemi¬ 
cally  Pure  Zinc  in  Acids.— Jul.  Weeren  (Ber.  Deutsch. 
Chem.  Gesell.). — Already  inserted. 

The  most  Suitable  Form  of  the  Gas-Volumeter. 

G.  Lunge  (Zeit.  Angew.  Chemie). — For  determinations 
of  nitrous  and  nitric  acid,  the  analysis  of  saltpetre,  gun¬ 
cotton,  nitroglycerin,  and  other  esters  and  salts  of  nitric 
acid,  the  author  uses  a  measuring-tube  with  a  ball,  the 
graduation  of  which  begins  at  100  c.c.  and  extends  to 
150  c.c.  The  tube  is  graduated  into  tenths  of  a  c.c.  All 
methods  founded  on  the  use  of  the  appended  flask,  such 
as  the  analysis  of  chloride  of  lime,  of  manganese  ore, 
permanganate,  lead  peroxide,  the  determination  of  nitro¬ 
gen  in  ammonium  salts,  and  in  urea  with  sodium  hypo- 
bromide,  and  of  nitrogen  in  the  diazo-compounds,  can  be 
effeded  with  this  apparatus.  The  determinations  of  car¬ 
bonic  acid  in  solids  and  liquids,  with  the  aid  of  the 
author’s  generating-flask,  the  determination  of  carbon  in 
iron  and  steel,  and  the  standardising  of  acids  for  calcium 
carbonate,  can  also  be  effeded  with  this  apparatus.  By 
appending  Orsat’s  or  Doy  ere  Hempel’s  absorption-vessels 
the  arrangement  is  made  suitable  for  the  analysis  of  smoke 
gases,  in  which  two-thirds  of  the  gas  are  left  as  a  residue. 
For  other  gas  analyses  a  tube  holding  100  c.c.  is  recom¬ 
mended.  In  most  cases  the  redudion-tube  is  to  be  arranged 
for  moist  gases  by  the  introdudion  of  a  drop  of  water.  For 
the  analysis  of  nitrose,  saltpetre,  and  dynamite,  a  dry 
redudion-tube  is  used.  A  measuring-tube  holding  50  c.c. 
graduated  from  above  downwards  with  a  moist  redudion- 
tube,  and  an  especial  shaking  apparatus,  suffices,  in  the 
author’s  opinion,  for  all  the  operations  required  in  sul¬ 
phuric  acid  works. 
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Meetings  for  the  Week. 


Chemical  News, 
Feb.  10,  1893 


MISCELLANEOUS. 


Bacteriology. — Mr.  W.  Heinemann  has  just  issued  a 
“  Manual  of  Ba&eriology  ”  by  Dr.  A.  B.  Griffiths.  It  is 
a  work  for  the  laboratory,  and  contains  an  account  of  the 
latest  researches  on  the  subjed.  The  subjeds  of  nitrifi¬ 
cation,  fermentation,  ptomaines,  germicides,  &c.,  are  fully 
described. 

University  College  Chemical  and  Physical  Society. 
— The  Annual  Public  Meeting  will  be  held  at  University 
College,  on  Friday,  Feb.  24,  1893,  when  an  address  will 
be  given  by  Prof.  Watson-Smith,  F.I.C.,  F.C.S.,  entitled 
“Diseases  Incident  to  Work-People  in  Chemical  and 
other  Industries.’’  The  Chair  will  be  taken  at  8  o’clock 
by  Prof.  F.  T.  Roberts,  M.D.  There  will  be  an  exhibition 
of  apparatus. 

Recovery  of  Silver  Residues. — R.  Dietel  ( Pharm . 
Zeitung).— The  residues  are  converted  into  silver  chloride 
reduced  with  iron  and  dilute  hydrochloric  acid  and  washed 
until  the  chlorine  readion  disappears.  The  silver,  con¬ 
taining  a  little  iron,  is  dissolved  in  pure  nitric  acid,  the 
smaller  portion  is  precipitated  with  boiling  soda  lye,  and 
the  precipitate  is  washed  until  a  part  of  the  filtrate  leaves 
no  residue.  The  larger  portion  is  evaporated  to  dryness 
and  then  melted  until  the  mass  flows  quietly.  The  melt 
is  dissolved  in  water,  filtered  from  the  ferric  oxide  and 
slightly  concentrated.  Any  nitrite  formed  is  converted 
into  nitrate  by  the  addition  of  a  small  quantity  of  nitric 
acid.  If  the  solution  is  coloured  yellow  in  consequence 
of  the  presence  of  a  small  quantity  of  ferric  nitrate,  the 
silver  oxide  mixed  with  iron  oxide,  obtained  by  the  treat¬ 
ment  of  the  smaller  part  of  the  silver  solution,  is  added, 
and  the  whole  is  boiled  until  both  are  transformed  into 
silver  nitrate  and  ferric  oxide,  i.e.,  until  a  filtered  and 
diluted  poition  gives  with  potassium  ferrocyanide  a  pure 
white  flocculent  precipitate  or  turbidity.  The  whole  is 
evaporated  to  diyness,  taken  up  in  water,  and  again 
evaporated  to  dryness. 


MEETINGS  FOR  THE  WEEK. 


Monday,  13th.— Medical,  8.30. 

-  Society  of  Arts,  8.  “  The  Pradtical  Measurement 

of  Alternating  Eledtrical  Currents,” by  Prof.  J.  A. 
Fleming,  F.R.S.  (Cantor  Ledtures). 

Tuesday,  14th. — Institute  of  Civil  Engineers,  8. 

-  Royal  Institution,  3.  “  The  Fundtions  of  the  Cere¬ 
bellum,  and  the  Elementary  Principles  of  Psycho- 
Physiology,’'  by  Prof.  Vidtor  Horsley,  F.R.S. 

- -  Royal  Medical  and  Chirurgical,  8.30. 

■ -  Photographic,  S.  (Anniversary). 

Wednesday,  15th. — Society  of  Arts,  8.  “  The  Detedtion  and  Estima¬ 
tion  of  Small  Proportions  of  Inflammable  Gas 
or  Vapour  in  Air,”  by  Prof.  Frank  Clowes. 

-  Meteorological,  7. 

-  Microscopical,  8. 

Thursday,  16th.— Royal,  4.30. 

-  Royal  Institution,  3.  “  The  Fadtors  of  Organic 

Evolution,”  by  Prof.  Patrick  Geddes. 

-  Society  of  Arts,  3.  “  The  Progress  of  India  Under 

the  Crown,”  by  Sir  William  Wilson  Hunter, 
K.C.S.I.,  C.I.E. 

Chemical  Society  8.  Ballot  for  the  Eledtion  of 
Fellows.  “  Platinous  Chloride,”  by  W.  A. 
Shenstone.  “  Melting-points  of  Compounds  of 
Similar  Constitution,”  by  Dr.  Kipping.  “  Elec¬ 
trolysis  of  Iodic  Etbylic  Camphorall,”  by  Dr. 
Walker.  “  New  Base  from  Corydalis  cara,”  by 
Dr.  Dobbie  and  A.  Lauder. 

Friday,  17th. — Royal  Institution,  g.  “  Turacin,  a  Remarkable  Ani¬ 
mal  Pigment  containing  Copper,”  by  Prof.  A.  H. 
Church,  M. A.,  F.R.S. 

-  Society  of  Arts,  8.  *’  The  Development  and  Trans¬ 
mission  of  Power  from  Central  Stations,”  by  Prof. 
W.  Cawthorne  Unwin,  F.R.S. 

-  Geological,  3.  (Anniversary). 

-  Qutkett  Club,  8.  (Anniversary). 

Saturday,  18th. — Royal  Institution,  3.  "  Sound  and  Vibrations,” 

by  Lord  Rayleigh,  F.R.S. 


STANDARD  CHEMICAL  BOOKS. 

Regularly  kept  in  Stock,  and  sent  Carriage  Paid. 

J  ournal  of  the  Chemical  Society,  1863-1890, 43  vols.  cloth,  £18  10s. 
Ditto  1878  to  1888,  complete,  22  vols.,  £8  8s. 

Proceedings  of  the  Royal  Society  of  London,  Complete  Set 
from  1854  to  1889;  39  vols.,  8vo.  cloth.  Scarce.  £10  10s. 

N ature  ;  complete  set  1869  to  18S8;  39  vols.  cloth,  £8  8s. 

Chemical  News,  Complete  Set,  1878  to  1890,  26  vols.,  £7  7s. 

Chemistry  applied  to  Arts  and  Manufactures  by  writers  of  eminence 
(Schorlemmer  and  others) ;  engravings,  8  vols.  (1880),  £4,  for  42s. 

Gmelin’s  Handbook  of  Chemistry  (Organic  and  Inorganic),  by 
Hy.  Watts,  complete  set,  19  vols.  cl.,  scarce,  £20,  for  £7  17s.  6d. 

Watts’  Didty.  of  Chemistry  and  the  Allied  Sciences  ;  combleteset 
UNABRIDGED  EDITION,  9  VOlS.  cloth,  1S63-81,  £15  2S.,  for  £7  7S. 

Watts’  Dicfty.,  new  edition,  re-written  and  edited  by  Prof.  Morley 
and  Pattison  Muir  and  eminent  specialists,  in  4  vols. :  vols.  1  &  2, 
42s.,  tor  32s.  per  vol.  Vol.  3  just  published,  50s.  for  37/6.  Pro¬ 
spectus  post  free. 

Thorpe’s  Didty.  of  Applied  Chemistry  (Technical),  3  vols., 
forming  S-ppt.  to  Watts  ;  vols.  1  and  2  ready,  42s.,  for  32s.,  per  vol. 

WM.  F.  CLAY,  Bookseller,  Teviot  Place,  EDINBURGH. 


PROPOSALS  SOLICITED 

FOR 

SODIUM  FLUORIDE, 

Not  under  95  per  cent  and  not  less  than  10-ton 

Lots. 

State  size  of  Packages  and  mode  of  packing. 


Address  “  GLASS,”  Chemical  News  Office,  Boy  Court, 
Ludgate  Hill,  London,  E.C. 


Science  Instruments. 


A  N  ILLUSTRATED  PRICED  AND 

Ai.  DESCRIPTIVE  CATALOGUE  of  the  Instruments  of  Science 
which  are  used  in  teaching  and  demonstrating  every  branch  of 
Physical  Science,  as  well  as  of  the  Instruments  which  are  used  in 
Original  Research  and  in  the  applications  of  Science  to  Technical 
Industries  and  pursuits. 

Price  to  non-customers,  2S.  6d.  post  free. 


BRADY  AMD  MARTIN, 

Northumberland  Road  and  29,  Mosley  Street, 
NEWCASTLE-ON-TYNE. 

Partners  : — 

N.  H.  MARTIN,  C.  E.  STUART,  B.Sc.,  H.  SPARGO,  A. Sc.,  F.I.C 


A  SSAY  OFFICE  AND  LABORATORY. 

^  B.  KITTO’S, 

30  and  31,  ST.  SWITHIN’S  LANE,  LONDON,  E.C. 
Assaying  Taught. 


S.  MERRY  AND  CO., 

ASSAYERS  AND  ANALYTICAL  CHEMISTS, 

S  W  A  N  S  E  A. 

FOREIGN  BOOKS  AT  FOREIGN  PRICES. 
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BEHAVIOUR  OF  TH^  . GADOLINITE  MARTIES 
WITH  POTASSIUM  CHROMAJI^ 

By  G.  KRUSS 


In  reference  to  the  feebly  basic  properties  as  they  occur, 
especially  in  scandium,  ytterbium,  thulium,  erbium,  hol- 
mium,  and  terbium,  the  attempt  was  made  to  separate 
this  portion  of  the  rare  earths  from  the  more  strongly 
basic  samaria,  didymia,  and  lanthana  under  such  experi¬ 
mental  conditions  that  the  decomposability  of  the  salts  of 
the  feebler  bases  should  be  increased  as  far  as  possible. 
This  is  attained  if  such  bases  are  combined  with  feeble 
acids  or  an  opportunity  is  afforded  them  of  transformation 
in  that  direction. 

Experiments  on  the  adtion  of  potassium  nitrite  or 
potassium  arsenite  proved  fruitless.  The  behaviour  of 
the  rare  earths  with  neutral  potassium  chromate  was, 
however,  so  remarkable  that  we  wish  to  describe  it.  By 
means  of  this  salt  we  may,  according  to  the  conditions  of 
the  experiment,  precipitate  from  a  solution  of  mixed 
earthy  salts  either  the  stronger  or  especially  the  feebler 
bases,  and  have  thus  at  disposal  a  peculiarly  effective 
agent  for  fradtionation. 

As  the  following  experiments  were  to  explain  simulta¬ 
neously  the  behaviour  of  the  feeble  and  the  stronger  bases 
with  potassium  monochromate,  an  accidental  initial 
material  cannot  be  employed,  in  which  all  the  earths 
might,  indeed,  according  to  spedtroscopic  observation, 
possibly  be  found,  but  a  part  of  them  might,  perhaps,  be 
especially  accumulated.  A  material  of  yttria  earth  of 
medium  basicity  containing  the  weaker  basic  and  erbia 
earths  and,  on  the  other  hand,  the  stronger  didymia 
earths  in  approximately  equal  quantities,  seemed  requisite 
for  these  experiments. 


Production  of  the  Initial  Material. 

After  a  part  of  the  didymium  and  the  erbium  had  been 
removed  from  the  crude  earths  derived  from  the  gadolin- 
ites  of  Hitteroe  and  Ytterby  by  fradtionated  precipitation 
with  ammonia,  according  to  G.  Krdss  ( Liebig's  Annalen , 
265,  12),  the  intermediate  fradtions  were  put  in  hand  in  a 
nitric  solution.  In  order  to  obtain  an  experimental 
material  of  known  composition  suitable  for  the  intended 
purpose,  the  nitrate  solutions  were  next  treated  with 
potassium  sulphate  as  follows  : — The  concentrated  solu¬ 
tion  was  mixed  with  a  concentrated  solution  of  potassium 
sulphate,  with  the  addition  of  crystals  of  potassium  sul¬ 
phate,  and  allowed  to  stand  for  two  days.  After  filtration 
the  slight  red  precipitate  was  washed  with  a  cold  concen¬ 
trated  solution  of  potassium  sulphate,  and  the  earths 
contained  in  the  precipitate  were  again  converted  into 
nitrates.  The  filtrate  from  this  first  precipitate  with 
potassium  sulphate  was  again  submitted  to  the  same 
treatment  with  potassium  sulphate  ;  this  second  precipi¬ 
tate  yielded  a  nitrate  solution  which  showed  the  absorp¬ 
tion  lines  of  didymium  faintly,  but  the  erbium  lines  very 
strongly. 

The  filtrate  from  the  precipitates  of  potassium  sulphate 
was  resolved  into  fradtions  by  partial  decomposition  of 
the  nitrates  on  heating,  the  earths  of  which  represented  a 
hi 

R,*  in  which  the  first  fradtion  (containing  the  feeblest 


*  In  these  experiments  we  always  controlled  the  composition  of 
the  single  fradtions  spedtroscopically  and  simultaneously  by  deter¬ 
mining  the  equivalents  of  the  earths  contained  in  the  fradtions.  The 
determining  of  the  combining  weights  was  effected  in  the  manner 
described  in  this  Journal,  iii.,  46 — 55.  Shortly  before  effedting  the 
determination,  the  earths  were  again  purified  in  the  manner  there 
described. 


bases)  was  105*59,  second  fradtion  104*48,  third  fradtion 
100*08,  fourth  fradtion  99*36,  fifth  fradtion  98*2,  and  sixth 
fradtion  (containing  the  strongest  bases)  97*3. 

These  numbers,*  as  well  as  the  spedtroscopic  examina¬ 
tion  of  these  fradtions,  showed  that  by  separating  the 
filtrate  from  the  potassium  sulphate  precipitates  besides 
some  ytterbia  and  erbia,  j'ttria  was  chiefly  removed,  and 
this  earth  more  uniformly  mixed  with  the  stronger  as 
well  as  with  the  feebler  bases  could  be  obtained  from  the 
precipitates  with  potassium  sulphate.  Hence  the  first 
precipitate  with  potassium  sulphate  was  submitted  to  the 
decomposition  of  the  nitrate  by  heat. 

The  first  fradtion  containing  the  most  feebly  basic  con- 

in 

stituents  yielded  on  determining  its  equivalent  a  R=  112*96 
and  showed  the  following  absorption-spedtrum  : — 


A. 

Strength  of  absorption. 

Symbol. 

728*3.. 

..  ..  Faint 

Dia 

6547*  • 

..  ..  Rather  distindt 

Era 

640*4.  . 

. .  . .  Very  faint 

Xa 

579*2.. 

..  ..  Very  faint 

Di-y 

536*3.. 

. .  . .  Very  faint 

Xy 

523*1.. 

. .  . .  Very  strong 

Er/3 

485*5-. 

..  ..  Distindt 

XS 

452*6.. 

..  ..  Fading 

XC 

The  symbols  used  here  and  in  the  following  memoirs 
are  the  same  as  those  employed  for  the  lines  of  the  rare 
earths,  producing  absorption  proposed  by  G.  Kriiss  and 
L.  F.  Nilson  [Ber.  Dent.  Chem.  Gesell.,  xx.,  2134). 

111 

The  second  precipitation  gave  a  R  =  11074,  and  the 
spedtrum  :  — 


A.  Strength  of  absoiption. 

728*3 .  Sharp 

654*7 .  Distindt 

640*4 .  Distindt 

579*2 .  Fading 


542*6 . 

536*3 .  „ 

523*1 .  Broad  and  strong 

485  5 .  11 

452*6 . 1  Ve,y  broad  andl 

J  very  strong.  ( 


Symbol. 

Dia 

Era 

Xa 

D\y 

XfS 

Xy 

Er0 

XS 

XZ 


iii 

3.  Fradtion  R  =  107*4 

4.  „  „  =  105*6 

5-  .»  ..  =  104*57 

6.  ,,  ,,  ==  104*26 


All  show  the  same  spedtrum, 
only  the  line  579*2  Diy 
gradually  increased  in 
strength. 


The  residue  contained  an  earth  R=io2,  and  on 
spedtroscopic  examination  contained  : — 


A.  Strength  of  absorption.  Symbol. 

728  3 .  Strong  Dia 

679*4..  ..  ..  Rather  strong  Di0 

654*7 .  Faint  Era 

640*4 . Faint  Xa 

6261 . Very  faint  Di 

579*2 . Very  strong  Diy 


*  For  the  sake  of  perspicuity,  a  table  of  the  basicity  of  the  earths 
is  here  appended  as  resulting  from  the  statements  of  numerous  in¬ 
vestigators  ;  it  is  the  foundation  of  the  decomposition  of  the  nitrates. 
The  elements  are  so  arranged  that  the  series  begins  with  thestrongest 
bases  and  concludes  with  the  feeblest.  The  atomic  weights  are 
appended  according  to  the  best  determinations: — 


Element 
Lanthanum 
Didymium 
Samarium 
Yttrium  .. 
Terbium . . 
Holmium  . 
Erbinm  .. 
Thulium  . 
Ytterbium 
Scandium 
Cer.  as  C’e02 


Atomic  Weight. 


138*88  (Brauner,  rSS2)  ;  138*01  (Cleve,  1883). 
146*58  (Braur.er,  1882  ;  also  Nilson  &  Petterson). 
150*02  (Cleve);  150*7  (Brauner). 

88*9  (Cleve);  1882,8*902;  1874,89*5. 

159*48  (Lecoq  de  Boisbaudran,  1890). 

160  (Cleve,  1879). 

166  (Cleve,  1880). 

1707  (Cleve,  1880). 

173  (Nilson,  1880). 

43*98  (Nilson,  1885;  and  Robinson,  1884). 
139-87. (Brauner,  1885;  and  Robinson,  1884) 
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X. 

Strength  of  absorption. 

Symbol. 

536-3 . . 

. .  . .  Very  faint 

Xy 

523'1  •  • 

. .  . .  Strong 

Er/3 

512-2. . 

..  ..  Rather  strong 

Die 

482  . . 

..  ..  DistinCt 

Die 

4777- • 

..  ..  Fading 

Sm/3 

469  .. 

..  ..  DistinCt 

Di»/ 

463-2.. 

..  ..  Rather  strong 

Sm/3; 

452-6.. 

..  ..  Very  strong 

x? 

445-1.. 

•  •  •  •  if 

Di$ 

428-5.. 

. .  ..  Strong 

X77 

409  .. 

•  .  •  •  JJ 

Sm/3 

*  Subsequently  occur  together. 

This  last  portion  of  the  earths  worked  up  after  a  con¬ 
siderable  elimination  of  yttria,  by  separating  the  filtrate 
of  the  potassium  sulphate  precipitates  and  removal  of  an 
excess  of  erbium  and  samarium  oxide  by  the  first  filtering 
off  of  the  potassium  sulphate  precipitates  still  contained 
sufficient  of  the  latter  earths,  as  well  as  holmium  and 
didymium  earths  in  approximately  equal  quantities  (judg¬ 
ing  by  the  spectrum).  At  the  same  time,  these  earths 
were  still  accompanied  with  considerable  quantities  of 

hi 

eatths  of  medium  basicity  of  yttria  (Y  =  about  go),  as 
m 

may  be  seen  from  R  =  io2. 

ExaCtly  the  use  of  such  a  mixed  material,  the  approxi¬ 
mate  composition  of  which  is  determined  by  preliminary 
experiments,  will  best  show  the  modus  operandi  of  the 
method  employed.  Hence,  this  last  mentioned  material 

in 

with  a  R  =  ro2,  and  the  speCtrum  given  in  the  last  table 
is  used  as  material  for  the  following  researches. 

(To’be  continued). 


RESEARCHES  ON  THE  ACID  SALTS,  AND 
THE  CONSTITUTION  OF  THE  COLOURING 
MATTERS  OF  THE  ROSALINE  GROUP. 

By  M.  A.  ROSENSTIEHL, 


i.  If  we  are  at  present  quite  decided  as  to  the  constitu¬ 
tion  of  the  bases  of  the  rosaniline  group,  it  is  not  the 
same  with  the  bodies  which  we  consider  as  their  salts, 
and  which  as  colouring  matters  have  acquired  an  import¬ 
ance  of  the  first  rank.  I  call  to  mind  that  according  to 
the  classic  researches  of  A.  W.  Hofmann,  rosaniline  is 
the  hydrate  and  magenta  the  hydrochlorate  of  a  hypo¬ 
thetical  triamine,  CI9HJ7N3. 

E.  and  O.  Fischer,  after  having  discovered  the  true 
constitution  of  rosaniline,  and  charadterising  it  as  tri- 
amido  triphenylcarbinol,  have  thought  it  well  to  retain 
Hofmann’s  hypothesis  for  the  constitution  of  magenta, 
and  have  established  the  following  relation  between  these 
two  bodies  : — 


(C6H4.NH2)3  =  C-OH 


Rosaniline. 


(c6h4.nh2)2=c-c6hii 

\/ 

NH.HC1 


That  is  to  say,  after  having  defined  the  part  which  belongs 
to  oxygen  in  the  mol.  of  rosaniline,  they  do  not  assign  a 
corresponding  fundtion  to  the  chlorine  of  magenta. 
According  to  them  it  is  combined  with  Hofmann’s  hypo¬ 
thetical  amine  in  the  state  of  hydrochloric  acid. 

The  objedt  of  this  paper  is  not  to  discuss  the  reasons 
for  the  prevalence  of  an  interpretation,  which  is  neither 
logical  nor  simple,  but  to  give  the  experimental  proof  that 
magenta  and  its  congeners,  in  place  of  being  salts  of  an 
amine,  are  ethers  of  aromatic  amido-alcobols. 

2.  This  manner  of  regarding  the  two  formulae  — 

(i)  (C6H4.NH2)2=C-C6H4 

\/  and — 

NH.HC1 

(2)  (C6H4.NH,)3=(C-C1) 


we  see  that  the  former  corresponds  to  a  diamine  which 
should  be  able  to  unite  with  2  mols.  cf  acid,  whilst  the 
second  contains  three  times  the  group  NH2,  and  corre¬ 
sponds  to  a  body  which  ought  to  fix  3  mols.  of  acid. 

We  know  that  A.  W.  Hofmann  has  prepared  and 
analysed  an  acid  salt  of  rosaniline  which  he  considers  as 
a  trihydrochlorate.  This  fadt  would  seem  to  decide  the 
question  in  favour  of  formula  (1).  But  if  we  examine  the 
original  memoir  ( Proc .  Roy.  Soc.,  vol.  xii.,  p.  8)  we  find 
that  Hofmann’s  affirmation  rests  upon  an  interpretation 
rather  than  upon  precise  fadts.  The  analyses,  moreover, 
have  not  been  published.  In  the  saturated  salt  of  a  tri¬ 
amine  he  could  not  at  his  epoch  see  anything  but  a  triacid 
salt. 

3.  If  we  try  to  prepare  the  acid  trihydrochlorate  in  a 
state  of  purity',  according  to  Hofmann,  we  easily  under¬ 
stand  the  nature  of  the  difficulty.  The  hygrometric  salt 
only  abandons  its  water  on  losing  acid.  Nevertheless, 
analysis  always  shows  more  chlorine  than  is  required  for 
3  atoms,  but  less  than  1  mol.  to  4  atoms  of  chlorine. 

Only  one  of  these  salts,  the  hydrobromate  of  hexa- 
methylated  rosaniline  violet,  has  been  obtained  pure  by 
the  evaporation  of  its  aqueous  solution  on  the  water-bath. 
A  substance  of  this  nature,  C20HI5(CH3)4N.4HBr4,  was 
obtained  in  1877  by  Brauner  and  Brandenburg  ( Berichte , 
vol.  x.,  p.  1845).  For  the  others  the  moist  way  had  to  be 
abandoned.  The  colouring  matters  in  the  state  of  chlo¬ 
rides  or  bromides  absorb  dry  gaseous  HC1  or  HBr,  with 
evolution  of  heat.  Sometimes  there  occurs  fusion,— an 
accident  which  must  be  prevented  by  mixing  the  hydracid 
gas  with  dry  air. 

The  colouring  matters  increase  in  weight,  and  the 
quantity  of  acid  absorbed  is  much  greater  than  necessary 
to  satisfy  the  chemical  affinities.  But  we  obtain  com¬ 
pounds  of  a  constant  composition  by  placing  the 
supersaturated  matters  in  a  vacuum  in  the  cold  over  con¬ 
centrated  sulphuric  acid.  After  two  or  three  days  the 
weight  no  longer  varies.  The  same  result  is  reached 
more  rapidly  on  exposing  the  substance  in  a  current  of 
cold  dry  air. 

4.  The  polyacid  salts  no  longer  possess  the  metallic 
lustre  so  characteristic  of  the  colouring  matters  whence 
they  are  derived.  Those  of  rosaniline  are  not  stable ; 
after  a  few  days  water  no  longer  dissolves  them  without 
residue.  The  methylic  derivatives  appear  most  stable. 
The  aqueous  solution  possesses  the  colour  of  the  original 
colouring  matters.  But,  if  instead  of  dissolving  them  in 
water  they  are  allowed  to  become  moist  in  contact  with 
air,  and  spread  out  in  a  slender  layer  upon  a  white 
saucer,  the  characteristic  colouration  of  the  acid  salts 
appears.  The  salts  of  magenta  and  of  malachite  green 
are  yellow. 

6.  The  examination  of  the  analytical  results  leaves  no 
doubt  as  to  the  conclusions  to  be  drawn.  Triamidic  tri¬ 
phenylcarbinol,  whether  methylated  or  not,  produces  acid 
salts  containing  4  atoms  of  bromine  or  chlorine  ;  the  same 
tetramethylated  diamide  carbinol  gives  rise  to  salts  con¬ 
taining  3  atoms  of  chlorine  or  bromine  for  2  atoms  of 
nitrogen. 

With  regard  to  acids  rosaniline  and  its  congeners 
present  two  distinct  functions  :  an  alcohol  function  and 
an  amine  function.  Experiment  shows  that  the  alcoholic 
function  predominates,  though  modified  by  the  propinquity 
of  the  group  NH2.  The  basic  character  is  thus  increased. 
The  properties  of  the  bases  are  comparable  to  those  of 
the  metallic  protoxides. 

The  faCt  is  that  these  amidic  ethers  undergo  double 
decompositions  with  the  same  ease  as  the  mineral  salts. 
They  are  intermediate  between  the  alkaline  bases  and 
the  alcohols. 

The  amine  function  takes  the  second  rank.  We  must 
insist  upon  this  point,  that  the  rosaline  is  not  a  triamine, 
— that  function  belongs  to  its  ether.  In  consequence  of 
the  presence  of  the  acid  radicle  in  its  molecule,  the  amine 
character  is  diminished,  and  we  readily  understand  the 
relative  instability  of  these  salts. 


CMFBer^ME3ws,(  Gravimetric  Composition  of  Water.  77 


In  fine,  if  Hofmann  has  clearly  seen  the  two  series  of 
compounds  which  the  acids  form  with  rosaniline,  the 
extreme  instability  of  the  saturated  salts  on  the  one  part 
and  a  preconceived  idea  on  the  other,  did  not  permit  him  to 
recognise  that  polyhydrochlorate  contains  4  atoms  of  chlo¬ 
rine.  The  establishment  of  the  fadt  that  1  mol.  containing 
3  atoms  of  nitrogen  may  enter  into  rea&ion  with  4  rnols. 
of  acid  warrants  us  in  concluding  that  we  here  encounter 
a  novel  function  which  we  may  characterise  by  saying 
that  the  colouring-matters  of  the  rosaniline  group  are 
ethers  of  the  amidic  tertiary  aromatic  alcohols. — Comptes 
Rendus,  vol.  cxvi.,  p.  194. 


ON  THE 

GRAVIMETRIC  COMPOSITION  OF  WATER.* 

By  W.  DITTMAR,  LL.D.,  F.R.S.,  F.R.S.E., 
and  J.  B.  HENDERSO.x. 

(Continued  from  p.  71). 


II. — Action  of  Hydrogen  on  Hot  Glass. 

A  current  of  hydrogen,  purified  by  being  passed  through 
a  red  hot  tube  full  of  copper-wire  gauze  (vide  supra)  was 
passed  through  a  U-tube  containing  vitrioled  pumice, 
thence  through  a  combustion  tube  300  m.m.  long  and  15 
m.m.  wide  inside,  which  was  kept  at  a  red  heat  by  means 
of  a  combustion  furnace,  and,  from  this  tube,  into  a 
graduated  Pisani  bottle ;  and  this  operation  was  con¬ 
tinued  until  we  felt  sure  from  the  volume  of  gas  collected 
that  the  hydrogen,  as  it  came  out  of  the  combustion  tube, 
must  be  as  free  as  at  all  possible,  of  both  water  and  oxy¬ 
gen  (its  liability  to  be  contaminated  with  sulphurous  acid 
was  not  yet  known  to  us  at  the  time).  We  then  attached 
to  the  outlet  of  the  combustion  tube  two  U  tubes  charged 
with  vitrioled  pumice,  of  which  the  first  was  tared.  From 
the  second  the  gas  passed  into  the  Pisani  bottle  to  be 
measured  there.  The  experiment  was  continued  until  12 
litres  of  hydrogen  had  passed  through  the  tared  U-tube, 
which  was  then  detached  and  weighed.  In  the  first  four 
experiments  the  combustion  tube  was  empty  ;  in  the  fifth 
it  was  filled  with  fragments  of  combustion  tubing;  in  the 
sixth  the  combustion  tube  was  in  the  condition  in  which 
it  had  been  left  by  the  preceding  experiment. 

The  results  were  as  follows  : — 

Experiment — 

> - - ~J - - . 

I.  II.  III.  IV.  V.  VI. 

Time  allowed  for 

the  12  litres 

passingthrough  2-5  1*5  3  3-25  3-50  3-5  hours. 

M.grms.  of  water 

obtained..  ..  o'4  3'o  -o-g  5-0  103  5-3  ,, 

Experiments  I.  and  III.,  as  we  see,  yielded  pratfiically 

no  water  (in  No.  III.,  indeed,  the  U-tube  lost  o-g  m.grm.)  ; 
the  3  m.grm.  in  Experiment  II.  may  be  accounted  for  by 
the  gas  having  passed  through  very  rapidly,  but  the  5 
m.grm.  produced  in  Experiment  IV.  cannot  thus  be  ex¬ 
plained  away.  Suspedting  that  the  water  produced  in  the 
copper  gauze  tube  had  not  been  completely  retained  by 
the  U-tube  provided  for  the  purpose,  we  inserted  a  tared 
U-tube  with  vitrioled  pumice  after  it,  before  proceeding 
to  Experiments  V.  and  VI.  ;  but  this  additional  tube 
gained  only  o-g  m.grm.  in  V.  and  o'8  in  VI.  The  obvious 
irregularities  in  the  results  are  probably  owing  to  a  small 
quantity  of  sulphurous  acid  produced  in  the  U-tube 
following  the  copper  gauze  ;  but  as  this  U-tube  was  only 
small,  we  have  little  doubt  that  the  10-3  m.grm.  of  water 
obtained  in  V.  were  at  least  partly  produced  by  the  adtion 
of  the  hydrogen  on  the  hot  glass.  Admitting  this,  the 
fadt  that  only  5-3  m.grm.  were  obtained  in  Experiment  VI. 
is  easily  explained  :  the  available  stock  of  oxygen  in  the 

*  Proceedings  of  the  Philosophical  Society  of  Glasgow. 


skins  of  the  fragments  had  been  largely  exhausted  by 
Experiment  V.  We  will  resume  these  experiments  with 
perfectly  oxygen-free  hydrogen,  such  as  we  subsequently 
learned  to  prepare,  as  soon  as  we  can  find  the  time,  be¬ 
cause  it  is  important  to  know  whether  or  not  red  hot  glass 
is  absolutely  proof  against  hydrogen. 

III. — Syntheses  of  Water  effected  with  Small  Weights 
of  Oxide  of  Copper. 

Referring  to  the  sedtion  headed  “  Our  First  Series  of 
Syntheses”  (and  to  Fig.  3)  for  a  description  of  our 
apparatus  and  exadt  mode  of  operating,  we  at  once  pass 
to  a  statement  of  our  results.  A  glance  at  the  table 
shows  that  Experiments  I.  and  II.  were  absolute  blanks, 
having  been  made  with  an  empty  redudtion  tube.  Under 
“  Oxygen  used  ”  we  give  the  loss  of  weight  suffered  by  the 
oxide  of  copper,  uncorredted  for  the  displaced  air.  From 
it  the  “  water  due”  is  calculated  by  multiplication  with 
1-12537  (see  under  “  First  Series  of  Syntheses  ”).  “  Sur¬ 

plus  hydrogen”  means  the  number  of  litres  of  hydrogen 
which  were  colledted  in  the  “  Pisani  ”  bottle  while  the 
gas  streamed  through  the  hot  redudtion  tube,  uncorredted. 

Water  obtained  ”  means  the  total  weight  of  water  ob¬ 
tained,  uncorredted  for  the  displaced  air. 


Experiment — 


I. 

II. 

III. 

IV. 

V. 

Oxygen  used,  m.grms.  0 

0 

291-95 

324'52 

4i5'8 

Water  due . 0 

0 

3286 

365-2 

467 ’93 

Surplus  hydrogen  used, 

litres . 5 

3 

10 

10 

9'5 

Water  obtained, 

m.grms . o-6 

0-25 

3276 

366-9 

467-9 

Surplus  water  ..  ..  o-6 

0-25 

—  I’l 

I-7 

-0-03 

Experiment — 

VI. 

VII 

VIII. 

IX. 

X. 

Oxygen  used  ..  426-88  4230-25  2876-45  4805-25  621-2 

Water  due..  ..  480-41  4760-6  3237-1  5407-6  699-08 

Surplus  hydrogen 

used  *•  ••  9‘5(?)  3  3'5  3  5 

Water  obtained  .  480-35  4761-1  3235-9  5406/6  700-3 

Surplus  water  ...  — o-o6  0-5  — 1-2  — i-o  i'22 

Supplementary  Experiments. 

XI.  In  this  experiment  the  “  Oxygen  used”  amounted 
to  41 1 -9  m.grms.,  and  the  redudtion  was  effedted  with  the 
least  sufficient  volume  of  hydrogen.  The  water  obtained 
weighed  463-6  m.grms.  ;  that  is  to  say,  0-06  more  than 
411-9  X  1-12537.  After  the  apparatus  had  been  weighed, 
the  parts  were  again  put  together,  the  copper  was  heated 
in  a  litre  of  hydrogen  to  make  sure  of  its  freedom  from 
oxygen  of  any  kind  ;  only  then  the  water-absorption 
tubes  were  appended,  and  the  experiment  continued  until 
10  litres  of  hydrogen  had  gone  over  the  heated  metal.  Of 
the  two  vitrioled  pumice  tubes  which  followed  the  reduc¬ 
tion  tube,  the  first  lost  4-45,  the  second  gained  5-05 
m.grms.,  which  anomaly  we  were  not  able  to  explain,  and 
perhaps  we  had  no  right  to  look  upon  the  net  gain  of  0  6 
m.grm.  as  representing  the  adventitious  water  produced 
from  these  xo  litres  of  hydrogen. 

XII.  Essentially  a  repetition  of  No.  11,  except  that 
only  3  litres  of  hydrogen  were  used  in  the  second  stage. 
“  Oxygen  used  ”  =  474'35  m.grms. ;  water  due  =  533-64 ; 
water  got  =  534-4;  excess  =  0-57  m.grm.  In  the  second 
stage  the  anomaly  noticed  in  No.  XI.  again  presented 
itself;  the  first  of  the  vitrioled  U-tubes  lost  2-6  m.grms., 
the  second  gained  3-3  ;  net  gain  =  0-7  m.grm. 

XIII.  The  copper  resulting  from  XII.  was  left  in  the 
tube  over  night;  it  was  then  re-heated  in  3  litres  of  hy¬ 
drogen,  the  water  absorption  tubes  attached,  and  the  ex¬ 
periment  continued  until  ix  litres  of  hydrogen  had  gone 
through  the  apparatus.  The  first  U-tube  lost  2  65 
m.grms.,  the  second  gained  2-55  ;  net  loss  =  o-i  m.grm. 

XIV.  Oxygen  used  =  609-55  m.grm.,  water  due  =s 


Gravimetric  Composition  of  Water. 
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68tq7;  water  obtained  =  686-30;  excess  =  0-33  111  ■  8 j 
In  the  second  stage  12  litres  of  hydrogen  were  used,  the  j 
adventitious  water  amounted  to  - 1-55 +  2  8 —  1-25  m.grm.  1 
XV.  and  XVI.  In  these  experiments  the  oxide  of  copper  | 
tube  was  omitted,  and  its  place  taken  by  a  somewhat 
smaller  tube  drawn  out  at  both  ends,  and  charged  with  a 
scroll  of  platinum  foil.  The  platinum  was  heated  in  tie 
hydrogen  for  a  whole  hour  before  the  U-tubes  for  the 
absorption  of  water  were  attached.  The  hydrogen  ftom 
the  copper  gauze  tube  passed  through  two  successive 
U-tubes  charged  with  vitrioled  pumice,  and  the  platinum 
tube  was  followed  by  two  similar  tared  U-tubes  (1  and  2), 
and  these  again  by  a  protedion  tube  to  keep  out  the 
vapour  of  water  from  the  Pisani  bottle. 


Experiment- 

XV.  XVI. 

XVI.A.' 

Hydrogen  used. . 

IO  II 

12  litres. 

Gain  of  U-tube  1  . . 

1-5  ro 

1*7  m.grms. 

Gain  of  U-tube  2  . . 

0*2  -0*15 

o*i  m.grm. 

Total  water  produced 

W 

q 

CO 

Ln 

i*8  m.grms. 

XVII.  and  XVIII.  In 

these  experiments  an  empty  tube 

was  substituted  for  the  one  containing  the  platinum  toil ; 

the  procedure  otherwise  was  the  same  as 

in  the  case  ot 

XV.  and  XVI. 

Exp.  XVil.  Exp.  Xvlll. 

Hydrogen  used. .  .. 

. .  10 

10  litres. 

Gain  of  U-tube  1 

. .  1*1 

1*3  m.grms. 

Gain  of  U-tube  2  .. 

..  --0*2 

-0-5  m.grm. 

Total  adventitious  water  0-9 

o-8  m.grm. 

At  the  time  when  these  nineteen  experiments  were 
made,  we  weie  still  in  ignorance  of  the  fad;  that  even  in 
the  cold  hydrogen  ads  perceptibly  on  oil  of  vitriol  with 
formation  of  sulphurous  acid.  We  were,  therefore,  quite 
at  a  loss  to  explain  the  anomaly  which  presented  itself  in 
some  of  them,  that  certain  U-tubes,  which  ought  to  have 
remained  constant  or  gained  weight,  lost  weight.  On  the 
whole,  however,  we  took  them  as  proving  that  in  a 
synthesis  of  water  carried  out  with,  say  8  grms.  or  more, 
of  oxygen,  the  adventitious  water  produced  in  the  reduc¬ 
tion  tube  amounts  to  very  little  provided  the  hydrogen 
which  enters  the  redudion  tube  is  really  free  of  oxygen  ; 
and  ours,  we  thought,  was,  because  we  had  passed  the 
gas  through  a  tube  full  of  red  hot  copper  gauze,  followed 
by  one  or  two  U  tubes  charged  with  vitrioled  pumice. 

(To  be  continued). 


MAGNESIUM  ZINC-EISEN. 

By  H.  N.  WARREN,  Research  Analyst. 

This  compound  intended  solely  for  pyrotechny  is  pro¬ 
duced  either  by  the  eledrolysis  of  magnesium  sodium 
chloride  in  contad  with  zinc,  or  by  the  adion  of  sodium 
metal  upon  that  compound.  As  in  the  first  instance, 
about  ten  or  twelve  pounds  of  zinc  are  introduced  into  a 
convenient  size  plumbago  crucible,  through  the  bottom 
of  which  is  inserted  a  carbon  rod  ;  an  excess  of  sodium 
magnesium  chloride  is  next  added,  and  a  current  of  about 
50  volts  passed  through  the  whole.  The  zinc  speedily 
absorbs  the  magnesium  thus  set  free,  while  chlorine 
escapes  abundantly  from  the  further  eledrode  in  contad 
with  the  magnesium  chloride. 

When  an  alloy  containing  about  70  per  cent  of  magne¬ 
sium  has  been  obtained  the  current  is  broken,  and  a 
small  quantity  of  ferrous  chloride  introduced  ;  a  further 
adion  is  thus  established,  metallic  iron  being  set  free, 
which  further  alloys  with  both  the  zinc  and  magnesium 
to  the  extent  of  about  12  per  cent.  By  this  means  a 
compound  is  obtained  possessing  so  brittle  a  texture  as 
to  be  readily  reduced  to  the  finest  powder. 


In  the  second  instance,  a  saturated  alloy  of  sodium  and 
zinc  is  caused  to  ad  upon  a  mixture  of  magnesium  sodium 
chloride  ;  the  sodium  speedily  changes  place  with  the 
magnesium,  forming  the  above  mentioned  alloy,  to  which 
an  equivalent  portion  of  iron  is  introduced  by  the  adion 
of  ferrous  chloride.  These  alloys  are  invaluable  in  photo¬ 
graphy,  for  flash-light,  and  in  pyrotechny  as  signals,  being 
equal  to  the  pure  magnesium  as  a  light  producing  agent, 
at  the  same  time  being  produced  at  a  much  lower  cost. 

Everton  Research  Laboratory, 

18,  Albion  Street,  Everton,  Liverpool. 


INDUSTRIAL  APPLIANCES  FOR 
ELECTROLYSIS  OF  METALLIC  CHLORIDES 
AND  THE  OBTAINING  OF  CHLORINE 
AND  PURE  METAL  IN 
A  CONTINUOUS  MANNER.* 


As  we  know,  chlorides  can  be  decomposed  by  means  o 
a  pile  current  into  chlorine  and  metal.  Thus,  Bunsen 
obtained  magnesium,  then  with  Mathiessen,  barium, 
strontium,  and  calcium,  by  conveying  a  current  of  proper 
intensity  into  the  melted  chlorides.  H.  Ste. -Claire 
Deville  also  applied  this  method  with  great  success  to 
aluminium  by  treating  double  chloride  of  aluminium  and 
sodium. 

According  to  these  principles  the  new  apparatus  is 
formed  of —  '  . 

1.  A  prismatic  vat  (the  shape  of  which  can  be  altered 
according  to  circumstances)  of  cement  on  an  iron  skeleton  ; 
the  cement  can  be  replaced  by  substances  also  refradory 
to  acids. 

2.  A  bell-shaped  cap  of  cement  resting  on  a  channel, 
on  the  top  part  of  the  vat ;  it  dips  partially  into  the 
eledrolyte,  so  as  to  assure  a  perfed  hydraulic  joining 
formed  by  the  eledrolyte  itself. 

3.  This  cap  has  a  pipe  for  the  evolution  of  chlorine. 
The  eledrolytic  apparatus  being  formed  by  several  vats, 
their  evolution  pipes  all  run  to  a  chief  conduit,  which 
conveys  the  chlorine  into  the  apparatus,  where  it  is 
industrially  treated. 

Special  appliances  render  a  rapid  dismounting  possible. 
The  cap  is  raised  by  means  of  a  crane,  and  the  lead  pipe 
taken  from  the  chief  conduit  by  a  movable  nut  of 
hardened  lead  fitted  to  a  special  cock. 

4.  Anodes  of  agglomerated  graphite,  artificially  made 
if  necessary,  by  putting  cast  iron  in  contad  with  coal. 
The  current  can  be  taken  from  the  vat  either  outside  or 
inside. 

5.  Cathodes  formed  of  thin  plates  of  lead  in  double 
sheets,  laid  crosswise  on  metallic  sheets  fixed  per¬ 
manently  in  the  vat ;  the  current  is  conveyed  by  these 
fixed  plates. 

6.  Eledrodes  arranged  at  a  certain  distance  from  the 
bottom  of  the  vat  in  order  to  avoid  interior  short  circuits 
in  the  case  where  the  condudive  substances  happened  to 
fall  to  the  bottom  of  the  vat,  thus  re-uniting  two  neigh¬ 
bouring  eledrodes. 

7.  Lead  pipes  forming  fixed  cathodes  arranged  along  a 
redangular  surface  constituting  a  flat  serpentine  ;  they 
take  in  the  vat  the  place  of  a  certain  number  of  cathodes ; 
they  are  proteded  against  the  adion  of  the  chlorine  dis¬ 
solved  in  the  eledrolyte  by  the  eledrolytic  current  itself ; 
for  they  constantly  remain  in  communication  with  the 
negative  pole. 

8.  Lead  pipes  arranged  between  the  different  vats 
uniting  them  in  two’s,  so  as  to  preserve  the  condensation 
degree  of  the  liquid  constant  by  a  continuous  circulation 
of  the  eledrolytic  solution  of  the  metallic  chloride. 

9.  Tubes  on  the  inside  of  the  receivers  intended  to  expel 


*  Bulletin  International  de  I'Electricite,  Jan.  16, 1893. 
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the  chlorine,  by  means  of  a  current,  as  also  the  air,  before 
the  opening  of  the  vat. 

xo.  The  parts  susceptible  of  being  attacked  by  chlorine 
are  placed  in  the  centre  of  the  electrolytic  bath  and  pto- 
teded  by  the  current  of  the  negative  pole.  _ 

11.  A  special  cock  of  hardened  lead,  which  enables  the 
dismounting  of  the  vats  easily  and  without  loss  of 
chlorine. 

12.  Vats  kept  out  of  reach  of  the  exterior  air  by  wooden 
cases  ;  the  interval  between  the  cases  and  vats  is  filled  by 
some  substance  which  is  a  bad  conductor  of  heat,  such 
as  sawdust,  wool,  &c. 


ANALYSIS  OF  GADOLINITE. 
(From  Llano  County,  Texas). 

By  L.  G.  EAKIN S.* 


Si02  .. 

•  •  •  • 

2379 

Th02  .. 

058 

Fe203  . . 

0'g6 

CC2^3  •  • 

2-52 

(DiLaLCL 

. .  . . 

5'22 

(YEr)203 

. . 

FeO 

I2’42 

GIO 

n-33 

MnO 

•  •  *  « 

trace 

CaO 

•  •  •  • 

074 

MgO  .. 

•  •  •  • 

trace 

Alkalies. . 

•  •  •  • 

trace 

H20  .. 

•  •  •  • 

1-03 

P2Os 

•  *  *  • 

0-05 

I00-29 

In  the  rare  earths  from  this  mineral  the  absorption 
speCtrum  of  didymium  was  strong,  and  that  of  erbium  was 
weak.  The  molecular  weight  of  the  oxide  (YEr)203  was 
260 .—Bulletin  of  the  United  States  Geological  Survey , 
No.  64. 
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CHEMICAL  SOCIETY. 

Ordinary  Meeting,  January  igth,  1S93. 

Prof.  A.  Crum  Brown,  President,  in  the  Chair. 

Messrs.  James  W.  Rodger  and  Morris  W.  1  ravers  were 
formally  admitted  Fellows  of  the  Society. 

Ordinary  certificates  were  read  for  the  first  time  in 
favour  of  Messrs.  William  Thomas  Boone,  6,  Mount 
Pleasant  Road,  Tottenham  ;  Frederick  George  Fuller,  19, 
Brunswick  Square,  W.C.  ;  Arthur  John  Heath,  1,  Grove 
Villas,  Redland,  Bristol ;  Wesley  Lambert,  55,  Plumstead 
Common  Road,  Plumstead  ;  Herbert  Bloome  Mole,  Hill¬ 
side,  Shepton  Mallet  ;  Fred.  Marsden,  Bangor,  North 
Wales  ;  Charles  Platt,  Buffalo,  N.Y.,  U.S.A.  ;  Charles 
Henry  Southwell,  Boston;  John  Charles  Umney,  50, 
Southwark  Street,  London  ;  Herbert  Wills,  LL.D.,  Fern 
Bank,  Plalliwell,  near  Bolton. 

Certificates  of  the  following  candidates,  proposed  by 
the  Council  under  Bye-law  I.,  para.  3,  were  also  read 
Francis  P.  Dunnington,  Charlottesville,  Va.,  U.S.N. A. ; 
Albin  Haller,  14,  Rue  de  Metz,  a  Nancy  ;  William  J. 
Martin,  jun.,  M.D.,  Charlottesville,  Va.,  U.S.N. A.  ; 
Charles  E.  Wait,  Knoxville,  Tenn.,  U.S.N. A.  ;  Wil¬ 
loughby  Walke,  Fort  Munroe,  Va.,  U.S.N.A. ;  Henry  C. 
White,  Athens,  Georgia,  U.S.N.A. 

♦  Compare  Hidden  and  Mackintosh,  Ann  Journ.Sci .,  Dec.,  1889. 


Address  to  M.  Pasteur. 

On  behalf  of  the  Chemical  Society  of  London,  we,  the 
President  and  Officers,  beg  to  tender  to  you,  Mons. 
Pasteur,  our  most  hearty  congratulations  on  the  occasion 
of  your  70th  birthday,  and  to  express  the  fervent  hope 
that  for  many  years  to  come  you  may  continue  to  exert 
your  beneficent  influence  over  that  department  of  scientific 
enquiry  so  peculiarly  your  own. 

It  is  thirty  years  since  you  were  eleded  a  Foreign 
Member  of  our  Society;  and  at  that  time  your  work  as  a 
pioneer  was  already  completed.  By  your  study  of  the 
tartaric  acids  and  by  the  discovery  of  methods  of  resolving 
the  optically  inadive  acid  into  its  adive  components,  you 
laid  the  foundation  of  the  modern  theories  of  geometrical 
isomerism  which  during  recent  years  have  served  s,o 
largely  to  promote  new  and  important  experimental 
enquiries  ;  and  you  placed  weapons  in  the  hands  of 
chemists  which  have  retained  their  usefuleess  up  to  the 
present  day,  and  which  over  and  over  again  have  been 
wielded  with  marvellous  effedt. 

Furthermore,  your  studies  on  fermentations  —  apaa't 
from  their  industrial  importance,  which  is  immense — 
have  served  to  promote  enquiries  of  the  utmost  value  to 
mankind,  and  their  influence  must  ever  be  felt. 

Few  men  have  been  able  to  present  to  the  world  so 
imperishable  a  record  of  services  rendered  to  humanity  ; 
and  your  name  is  one  which  must  ever  be  enshrined  in 
loving  memory  in  the  records  of  time. 

We  are,  Sir,  in  deepest  respedt, 

Your  most  faithful  colleagues, 

A.  Crum  Brown. 

T.  E.  Thorpe. 

Henry  E.  Armstrong. 

John  M.  Thomson. 

R.  Meldola. 

{Presented  December  27,  1892). 

Of  the  following  papers  those  marked  *  were  read  * 

*93.  “  Glucinum.  Part  I.  The  Preparation  of  Glucina 
from  Beryl."  By  John  Gibson,  Ph.D. 

Of  the  many  methods  proposed  for  the  preparation  of 
glucina  from  beryl,  only  a  few  give  satisfadtory  results, 
and  none  of  them  can  be  applied  easily  on  a  large  scale. 
The  percentage  of  glucinum  in  beryl  is  small,  and  it  is 
therefore  necessary  to  work  up  large  quantities  of  this 
very  hard  mineral  in  order  to  obtain  a  stock  of  glucina 
sufficient  for  the  purposes  of  investigation.  Hitherto  it 
has  been  found  necessary  to  grind  the  mineral  to  a  very 
fine  powder  as  a  preliminary  to  its  complete  decomposi¬ 
tion  by  the  usual  agents  employed  in  the  case  of  refradtory 
silicates. 

The  present  communication  gives  an  account  of  a 
method  by  which  a  kilogrm.  or  more  of  beryi  may  be 
worked  up  at  a  time  in  an  easy  manner,  and  without 
being  ground  to  a  fine  powder,  the  whole  of  the  glucina 
contained  in  the  beryl  being  obtained  very  quickly  in  a 
nearly  pure  condition,  and,  in  particular,  nearly  free  from 
alumina  and  oxide  of  iron.  The  method  is  based  on  the 
different  behaviour  of  the  fluorides  of  aluminium,  iron, 
and  glucinum  when  heated  together,  it  being  found  that 
if  coarsely  ground  beryl  be  heated  in  an  iron  vessel  with 
six  parts  of  ammonium  hydrogen  fluoride,  the  mineral  is 
completely  decomposed  at  a  temperature  below  a  red 
heat,  the  soluble  aluminium  fluoride  at  first  formed  being 
rendered  insoluble  in  water  if  the  heating  be  sufficiently 
prolonged,  while  the  bulk  of  the  fluorides  of  iron  are  de¬ 
composed  and  converted  into  ferric  oxide,  the  glucinum 
fluoride  remaining  soluble  in  water. 

A  new  method  for  the  perfed  removal  of  the  last  traces 
of  iron  from  the  crude  glucina  is  also  described,  based  on 
the  observation  that  in  the  presence  in  solution  of  a  large 
excess  of  a  lead  or  mercuric  salt  the  precipitation  of  the 
lead  or  mercury  as  sulphide  by  ammonium  sulphide 
effeds  by  mass  adion  the  complete  precipitation  of  the 
iron. 
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*94.  “  The  Determination  of  the  Thermal  Expansion  of 
Liquids.’’'  By  T.  E.  Thorpe,  F.R.S. 

The  author  describes  improvements  in  the  ordinary 
dilatometrical  method  of  determining  the  thermal  expan¬ 
sion  of  liquids.  The  main  improvement  consists  in  the 
adoption  of  the  simple  device  now  employed  in  the  con¬ 
struction  of  standard  mercurial  thermometers,  i.e.,  in 
enlarging  the  bore  of  the  tube  at  some  point  in  the  stem, 
thus  forming  a  small  bulb  or  cavity  in  order  that  the 
position  of  the  0°  and  100°  points  may  be  determined  on 
each  instrument  irrespectively  of  its  range  without  unduly 
increasing  the  length  of  the  stem  or  diminishing  the 
width  of  the  scale  divisions.  The  length  of  the  stem  is 
thus  considerably  shortened,  so  that  both  it  and  the 
thermometer  can  be  wholly  immersed  in  a  bath  of 
moderate  size;  this  makes  it  possible  to  take  successive 
readings  with  much  greater  rapidity  than  formerly,  and 
obviates  the  necessity  of  corrreCting  for  the  emergent 
columns  of  the  two  instruments,  thereby  diminishing  the 
time  and  labour  required  both  in  the  aClual  observations 
and  the  subsequent  reductions. 

In  the  paper  the  mode  of  constructing  and  calibrating 
the  dilatometers  is  fully  described,  also  the  mode  of 
cleaning  and  filling  them,  the  baths  used  in  heating  them, 
and  the  method  of  making  the  observations. 

Discussion. 

Professor  Ramsay  having  advocated  the  method  of 
heating  by  means  of  the  vapours  of  liquids  boiling  under 
regulated  pressures  which  had  been  largely  used  by  Prof. 
Young  and  himself  in  place  of  baths  of  heated  liquid, 
Professor  Thorpe  pointed  out  that  the  time  occupied  and 
labour  involved  in  making  the  observations  was  small  in 
comparison  with  that  involved  in  their  reduction,  and 
that,  for  the  purposes  of  calculation,  it  was  very  con¬ 
venient  to  take  readings  at  definite  intervals  of  tempera¬ 
ture  ;  this,  he  thought,  could  be  more  readily  done  by 
means  of  a  liquid  bath. 

Professor  Ramsay  said  that  it  was  equally  easy  to  vary 
and  adjust  the  temperature  of  vapour  baths,  but  admitted 
that  such  were  not  well  adapted  for  use  at  low  tempera¬ 
tures. 

*95-  “  The  Determination  of  the  Thermal  Expansion 
and  Specific  Volumes  of  Certain  Paraffins  and  Paraffin 
Derivatives."  By  T.  E.  Thorpe,  F.R.S.,  and  Lionel  M. 
Jones,  B.Sc. 

The  authors  give  the  data  relating  to  a  number  of  sub¬ 
stances,  and  discuss  the  results,  particularly  in  relation 
to  Lossen’s  deductions.  Their  results  are  summarised  in 
the  Table. 

It  will  be  seen  that,  with  the  exception  of  that  for  pro¬ 
pionic  anhydride,  all  the  observed  numbers  differ  con¬ 
siderably  from  those  calculated  by  means  of  Kopp’s 


values.  On  the  other  hand,  they  show  in  the  main  a 
fairly  satisfactory  agreement  with  the  values  calculated 
by  Lossen’s  formula.  It  is  noteworthy  that  the  observed 
value  for  acetic  anhydride  deduced  from  Kopp’s  experi¬ 
ments,  viz.,  109-9,  ‘s  also  greatly  in  excess  of  the  value 
calculated  by  Lossen’s  formula.  If,  however,  Lossen’s 
slightly  higher  value,  e.g.,  C02H  =  10-74,  as  given  for 
the  oxalic  ethers,  be  taken,  values  for  these  oxides  are 
obtained  which  are  in  better  agreement  with  the  results 
of  observation  ;  thus — 

Observed.  Calculated. 

Acetic  anhydride  ..  ..  iog-g  108-4 

Propionic  anhydride  ..  154-2  154*4 

*96.  “  The  Hydrocarbons  Derived  from  Dipentene  Di- 
hydrocliloride."  By  William  A.  Tilden  and  Sydney 
Williamson. 

The  dihydrochloride  CjoHjgzHCl  (m.  p.  50°),  prepared 
by  the  interaction  of  moist  hydrogen  chloride  and  dextro- 
or  levo-rotatory  turpentine,  is  known  to  be  identical  with 
the  dihydrochlotide  formed  from  dextro-  or  levo-rotatory 
citrene  (limonene)  or  from  inactive  “  dipentene.”  The 
hydrocarbon  obtained  by  removing  the  elements  of  hydro¬ 
gen  chloride  from  this  compound  has  been  supposed  to 
consist  essentially  of  one  compound,  dipentene,  but  in 
view  of  results  obtained  in  oxidising  this  substance  (Trans., 
liii,,  880),  a  further  examination  of  the  product  seemed 
desirable. 

The  authors  find,  by  direCt  experiment,  that,  like 
dextrolimonene,  when  oxidised  by  nitric  acid,  levolimo- 
nene  and  pure  dipentene  afford  neither  toluic  nor  tere- 
phthalic  acid.  The  product  obtained  by  heating  dipen¬ 
tene  dihydrochloride  with  aniline,  however,  is  a  mixture 
of  hydrocarbons,  of  which  dipentene  is  perhaps  the  most 
abundant  constituent,  but  is  accompanied  by  large  pro¬ 
portions  of  cymene,  terpinene,  terpinolene,  and  a  small 
quantity  (about  2  5  per  cent)  of  a  saturated  paraffinoid 
hydrocarbon  boiling  at  about  155°.  The  toluic  acid 
obtained  in  the  former  experiments  ( loc .  cit.),  therefore, 
is  not  to  be  regarded  as  formed  from  dipentene,  but  from 
the  cymene  present,  and  to  some  extent  from  the  ter¬ 
pinene,  which,  when  oxidised  by  nitric  acid,  yields  a 
smaller  but  appreciable  amount  of  this  acid. 

The  paper  concludes  with  a  short  discussion  of  some 
theoretical  points,  having  reference  chiefly  to  the  formulae 
which  have  been  ascribed  to  pinene  and  camphene. 

*97.  “  Sulplionic  Derivatives  of  Camphor."  By  F. 
Stanley  Kipping,  Ph.D.,  D.Sc.,  and  W.  J.  Pope. 

The  study  of  these  compounds  has  been  entered  upon 
in  order,  if  possible,  to  throw  light  on  the  changes  which 
attend  the  formation  of  acetylorthoxylene,  &c.,  from 
camphor  and  sulphuric  acid  ( cf .  Armstrong  and  Kipping, 
Trans.,  1893,  75). 


Pentane 
Isopentane. 
Isohexane  , 

Amylene  . 
Isoprene 


Trimethyl  carbinol 
Dimethyl  ethyl  carbinol 
Inadive  amyl  alcohol 
Adive  amyl  alcohol . . 

Methyl  ethyl  ketone  . 
Methyl  propyl  ketone 
Diethyl  ketone  . . 


Propionic  anhydride 
Methyl  sulphide  . 
Isobutylene  bromide 


B.p. 

0  c . 

Density 

Density 

Specific  volume. 

« 

- \ 

at  o°. 

at  b.  p. 

Obs. 

Kopp. 

Lossen. 

36-3 

0-64750 

0-61200 

117-6 

121*0 

117-2 

304 

0-63872 

0-60857 

118-3 

121*0 

117*2 

620 

0-67660 

0-61744 

1393 

143*0 

139-8 

364 

0-68499 

0-64759 

1081 

IIO'O 

I09"7 

35'8 

06912 

06545 

1039 

99*0 

102-3 

822 

0  80716 

0  7194 

102-8 

1068 

102-0 

101-3 

0-8269 

0-7248 

121-4 

128-8 

123-4 

I3IH 

0-82536 

0-71362 

123-3 

128-8 

123-4 

1287 

0-83302 

0-72111 

122-0 

128-8 

123*4 

8o-6 

0-82961 

0-74422 

96-7 

I00'2 

95-1 

1017 

0-82585 

0-72568 

118-5 

122*2 

117-2 

1 02*  I 

0-8335 

0-7306 

II7-7 

122*2 

117-2 

168-6 

1-0336 

0-8431 

154*2 

53-2 

150-3 

37'5 

0-87022 

082567 

75-i 

776 

75-8 

149-6 

r7675 

1-5I47 

142-6 

144-2 

142-8 
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The  preparation  of  camphorsulphonic  acid  has  been 
attempted  by  several  chemists,  but  up  to  the  present  with 
a  uniform  lack  of  success  ;  the  authors  found,  however, 
that  it  nv  y  be  prepared  by  the  interadtion  of  anhydro- 
sulphuric  acid  containing  about  15  per  cent  of  anhydride 
and  dry  powdered  camphor  :  very  vigorous  aftion  ensues 
on  adding  the  acid,  much  heat  being  liberated,  and  sul¬ 
phur  dioxide  is  evolved  ;  on  pouring  the  acid  liquid  on  to 
ice,  very  little  camphor  separates.  To  purify  the  produdt, 
the  sodium  salt  prepared  from  the  solution  is  submitted 
to  the  adtion  of  phosphorus  pentachloride,  and,  by  a 
somewhat  tedious  process,  camphorsulphonic  chloride, 
C10H15O  S02C1,  is  obtained  in  colourless  crystals  which 
are  a  mixture  of  optically  different  modifications  very 
difficult  to  resolve.  The  isolation  of  a  pure  sulphonic 
derivative  of  camphor  in  the  manner  described  is  by  no 
means  easjq  several  other  produdts  being  simultaneously 
formed  in  large  quantities. 

According  to  Marsh  and  Cousins  {Trans.,  1S91,  967) 
camphorsulphonic  acid  is  not  formed  by  the  interadtion 
of  chlorosulphonic  acid  and  camphor  dissolved  in  chloro¬ 
form.  The  authors  find,  however,  that  camphor  is  readily 
sulphonated  by  chlorosulphonic  acid  in  absence  of  a 
solvent  ;  the  adtion  proceeds  without  any  noticeable 
carbonisation  or  evolution  of  sulphur  dioxide.  1  he  sul¬ 
phonic  chloride  prepared  from  this  pivdudt,  like  that 
already  referred  to,  is  a  mixture  of  optically  different 
isornerides. 

What  appears  to  be  the  pure  dextrorotatory  form  of 
the  sulphochloride  crystallises  in  tetrahedra  melting  at 
136—137°. 

Prior  to  the  isolation  of  the  adtive  chloiide,  the  follow¬ 
ing  derivatives  were  prepared  from  a  nearly  pure  inadtive 
product  : — 

Camphor sulphonamide,  CjoH^OSOaNHz,  obtained  by 
the  adtion  of  aqueous  or  alcoholic  ammonia  on  the  sul¬ 
phonic  chloride  ;  six-sided,  transparent,  colourless,  mono- 
symmeliic  plates  {a:  b  :  c  =  0-821 :  1 :  i'047  ;  13  =  8i°  4'), 
melting  at  134— 135°. 

Camphorsulphonic  acid,  CioH^O’SC^H.  The  sulphonic 
chloride  is  slowly  hydrolysed  by  boiling  water  ;  the  acid 
crystallises  in  arborescent  forms,  and  is  very  deliquescent ; 
it  melts  at  58—60°.  Its  aqueous  solution  dissolves  zinc 
or  magnesium  with  evolution  of  hydrogen  ;  a  series  of 
well-defined  salts  has  been  obtained. 

The  adtion  of  anhydrosulphuric  acid  on  the  haloid 
derivatives  of  camphor  is  much  less  violent  than  when 
camphor  itself  is  employed.  Anhydrosulphuric  acid  dis¬ 
solves  bromocamphor  with  slight  rise  of  temperature, 
giving  an  amber-coloured  solution  of  sulphonic  acid  com¬ 
pletely  soluble  in  water.  The  sodium  salt,  prepared  in 
the  usual  way,  gives  on  treatment  with  phosphorus  penta¬ 
chloride  a  bromocamphorsulphonic  chloride, — 

C10HI4BrOS02Cl, 

which  can  be  separated  from  a  quantity  of  dark  oil 
accompanying  it  by  suitable  methods.  The  purified  sub¬ 
stance  crystallises  from  chloroform  in  magnificent  odla- 
hedra,  melting  at  136—137°.  The  crystals  are  colourless 
and  transparent,  and  may  be  readily  obtained  several 
centimetres  in  diameter. 

Marsh  and  Cousins  (Trans.,  1891,  974)  have  prepared  a 
sulphonic  chloride  of  similar  composition  by  the  adtion  of 
chlorosulphonic  acid  on  bromocamphor.  They  describe 
the  substance 'as  “a  black  semi-crystalline  solid.”  A 
repetition  of  their  work  showed  this  substance  to  be 
merely  an  impure  form  of  the  one  now  described  ;  the 
identity  of  the  chlorides  from  the  two  sources  having 
been  established  by  the  ordinary  means  and  by  crystallo¬ 
graphic  measurements.  The  chloride  has  a  high  rotatory 
power—  [«]D  =  about  + 128°  in  chloroform  solution. 

Bromocamphorsulphonic  acid,  CI0Hi4BrO'SO3H,  is 
readily  obtained  by  boiling  the  chloride  with  water.  It 
forms  large  pyramidal  shaped  crystals,  which  are  some¬ 
what  hygroscopic  and  very  soluble  in  water.  The  anhy¬ 
drous  acid  melts  at  195—196°;  the  aqueous  solution  dis¬ 


solves  zinc  and  magnesium.  The  acid  is  described  by 
Marsh  and  Cousins  as  a  “  black  tarry  mass.”  The  salts 
generally  crystallise  well,  and  have  been  examined  crys- 
tallographically.  The  sulphonamide  crystallises  in  long 
silky  needles,  and  melts  at  144 — 145°. 

C  hlorocamphor  sulphonic  chloride,  Cj0  HI4C10  S03C1, 
obtained  in  an  analogous  manner,  crystallises  in  massive 
colourless  odtahedra,  indistinguishable  in  appearance  from 
the  bromo-derivative.  It  melts  at  123 — 124°.  [o]D  =  about 
-fno°  in  chloroform  solution.  This  substance  was 
described  by  Marsh  and  Cousins  (loc.  cit.)  as  a  “  micro¬ 
crystalline  black  solid.” 

On  boiling  with  water  the  chloride  yields  chlorocam- 
phorsulphonic  acid,  CioHI4C10'S03H,  which  crystallises 
in  hygroscopic  redtangular  plates  ;  it  affords  a  series  of 
well-defined  salts. 

The  ammonium  salts  of  bromo-  and  chloro-camphor- 
sulphonic  acids  are  especially  interesting  from  a  crystal¬ 
lographic  point  of  view.  Possessed  of  optical  activity 
when  in  solution,  they  crystallise  in  monosymmotric 
prisms  exhibiting  hemimorphism  and  showing  strongly 
marked  pyroeledtrical  properties. 

The  further  investigation  of  these  sulphonic  derivatives, 
and  of  the  by-produdts  which  are  formed  in  their  prepara¬ 
tion,  is  in  progress. 

98.  “  The  Preparation  of  Dinitro  a-naphthylamine 

[NH2:  N02:  N02=i  :  2  :  4],  from  its  Acetyl  and  Valery l 
Derivatives .”  By  R.  Meldola,  F.R.S.,  and  M.  O. 
Forster,  Ph.D. 

A  simple  method  of  preparing  this  compound  was 
described  by  one  of  the  authors  in  a  note  published  in 
1886  (Ber.,  xix.,  2683)  ;  other  investigators  having 
experienced  difficulties,  or  having  altogether  failed,  in 
obtaining  it  by  this  method,  we  have  been  led  to  rein¬ 
vestigate  the  subject,  and  can  confirm  the  practicability  of 
the  process  formerly  described.  The  difficulty  experi¬ 
enced  by  other  workers  has,  no  doubt,  arisen  from  using 
the  hydrolysing  agent  (sulphuric  acid)  either  too  strong  or 
too  weak.  The  following  details  may,  therefore,  be  found 
useful :  — 

The  a-acetnaphthalide  is  nitrated  in  glacial  acetic  acid 
in  the  usual  way,  using  a  little  more  than  the  theoretical 
quantity  of  fuming  nitric  acid.  It  will  be  found  advan¬ 
tageous  to  divide  the  operation  into  two  stages,  adding 
one-half  of  the  nitric  acid  to  the  well-cooled  solution  in 
the  first  place,  and  then  allowing  to  stand  over  night,  so 
that  the  mixed  mononitro-a_acetnaphthalides  are  formed 
at  a  low  temperature.  The  solution  is  warmed  the 
following  day  in  a  water-bath  till  the  crystalline  mono- 
nitro-derivatives  have  dissolved  up,  when  the  other  half 
of  the  nitric  acid  is  added.  The  dinitro-derivative  soon 
forms,  and  the  solution  begins  to  solidify  while  still  hot. 
The  whole  mass  forms  a  pulp  of  crystals  when  cold.  The 
mother-liquor  being  squeezed  out,  the  crystals  are  washed 
with  water,  drained,  and  purified  by  being  boiled  up  with 
alcohol  and  allowed  to  cool.  Very  little  of  the  dinitro- 
a-acetnaphthalide  is  lost  by  this  treatment,  as  the  com¬ 
pound  is  but  slightly  soluble  in  cold  alcohol.  Resinous 
impurities,  which  interfere  with  the  purity  of  the  subse- 
sequent  produdt,  are  removed  by  the  alcohol.  The 
alcoholic  extradtion  may  be  repeated  if  necessary.  The 
purified  dinitro-derivative,  when  dry,  is  easily  hydrolysed 
by  heating  to  the  temperature  of  boiling  water  for  about 
an  hour  with  a  mixture  of  equal  volumes  of  strong 
sulphuric  acid  and  water  (50  grms.  dinitro-compound,  150 
c.c.  strong  sulphuric  acid,  and  150  c.c.  of  water).  The 
product  is  poured  into  cold  water,  colledted,  washed,  and 
crystallised  from  somewhat  dilute  alcohol  with  the  addi¬ 
tion  of  animal  charcoal  till  it  has  the  corredt  melting- 
point  (237°  from  alcohol). 

While  engaged  in  these  experiments,  it  appeared  to  be 
of  interest  to  ascertain  the  effedt  of  lighter  and  heavier 
acid  radicles  in  facilitating  or  retarding  hydrolysis  by 
sulphuric  acid.  It  was  found  that  formonaphthalide  could 
not  be  converted  into  a  dinitro-derivative  in  glacial  acetic 
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acid.  Even  when  a  large  excess  of  nitric  acid  is  used, 
the  produdt  is  mononitroformonaphthalide.  Nitrogen 
found  :  (I.)  13  08,  (II.)  12-99  Per  cent  5  calculated  for 
monor.itro-derivative,  12  96  per  cent  ;  calculated  for 
dinitro-derivative,  16-09  Per  cent. 

It  evidently  consists  of  a  mixture  of  isomerides,  as  no 
compound  of  a  definite  melting-point  was  isolated  ;  much 
resin  is  also  formed  during  the  nitration. 

V  aleronaphthalide  was  prepared  by  boiling  a-naphthvl- 
amine  with  excess  ol  “  anhydrous  valerianic  acid  ” 
(Hopkin  and  Williams)  for  at  least  thirty-six  hours.  The 
produdt  fuses  to  an  oil  under  hot  water,  and  is  purified  by 
successive  agitation  with  hot  water,  dilute  ammonia, 
dilute  chlorhydric  acid  (to  remove  unaltered  naphthyl- 
amine),  and  finally  with  water.  The  resinous  cake  thus 
obtained  gradually  becomes  a  crystalline  mass  on  stand¬ 
ing  in  the  cold.  One  or  two  crystallisations  from  dilute 
alcohol  render  the  compound  sufficiently  pure  for  nitra¬ 
tion.  A  specimen  was  purified  for  analysis  by  repeated 
alternate  crystallisations  from  alcohol  and  benzene.  The 
pure  compound  forms  white  silky  needles  melting  at  125 
to  126°,  and  gradually  becoming  violet  on  exposure  to 
air  and  light:  on  analysis,  it  was  found  to  contain  78-95 
carbon,  7-72  hydrogen,  and  6-25  nitrogen,  the  values 
calculated  for  CIOH7-NH'C5H90  being  79-29  carbon,  7-48 
hydrogen,  6-17  nitrogen. 

The  nitration  is  easily  effedled  by  dissolving  the  sub¬ 
stance  in  glacial  acetic  acid  and  at  once  adding  to  the 
cold  solution  a  little  more  than  the  theoretical  quantity 
of  fuming  nitric  acid  diluted  with  an  equal  volume  of 
glacial  acetic  acid.  It  is  best  to  start  with  a  cold  saturated 
solution  of  the  valeronaphlhalide  in  glacial  acid.  After 
adding  the  nitric  acid,  the  solution  may  be  allowed  to 
stand  for  some  hours  in  the  cold  and  then  warmed  to 
70 — 8o°  for  about  fifteen  minutes.  The  nitration  is  com¬ 
plete  by  that  time,  the  dinitro-derivative  slowly  separating 
out  on  cooling.  The  crystalline  cake  thus  obtained  is 
first  washed  with  water  and  then  purified  by  crystallisa¬ 
tion  from  alcohol,  in  which  the  dinitro-derivative  is  much 
more  soluble  than  the  corresponding  dinitro-acetnaph- 
thalide.  If,  during  nitration,  decomposition  sets  in  with 
effervescence,  the  contents  of  the  vessel  must  be  at  once 
cooled,  or  the  produdt  will  be  found  to  be  much  con¬ 
taminated  with  resinous  matter,  and  the  yield  will  be 
considerably  diminished.  Two  experimental  batches 
were  lost  by  negledting  this  precaution. 

Dinitrovaleronaplithalide,  when  purified  by  crystallisa¬ 
tion  from  alcohol  and  glacial  acetic  acid  successively, 
forms  pale  straw  coloured  silky  needles,  having  a  melting 
point  of  218°.  It  is  rapidly  converted  into  dinitro-a- 
naphthol  by  boiling  with  dilute  alkali.  A  purified  speci¬ 
men  was  analysed  with  the  following  results  : — Carbon 
57-03,  hydrogen  4  96,  nitrogen  13-11.  The  values  calcu¬ 
lated  for  Ci0H5(NO2)2-NH-C5HgO  being: — Carbon 56-781 
hydrogen  4-73,  nitrogen  13-24 

This  compound  appears  to  be  more  readily  hydrolysed 
than  the  acetyl  derivative.  The  proportions  of  acid, 
water,  and  substance  found  effedtive  were  : — 30  grms. 
dinitro  compound,  600  grms.  strong  sulphuric  acid,  60 
grms.  water;  after  heating  from  10 — 15  minutes  in  a 
water-bath,  the  produdt  is  precipitated  by  pouring  the 
mixture  into  cold  water  and  treating  as  in  the  case  of  the 
acetyl  derivative.  We  have  not  made  a  series  of  exadt 
comparisons  between  the  acetyl  and  valeryl  derivatives 
with  the  objedt  of  measuring  the  relative  rates  of  hydro¬ 
lysis.  It  appears,  however,  from  our  experiments,  that 
valeryl  is  more  easily  removed  than  acetyl  without  deeper 
decomposition  of  the  dinitro-derivative  into  resinous  pro- 
dudts,  and  this  seems  to  point  to  the  conclusion  that 
there  is  an  advantage  in  starting  with  a  naphthalide  con¬ 
taining  a  radicle  heavier  than  acetyl.  On  the  other  hand, 
glacial  acetic  acid  is  so  much  cheaper  than  its  higher 
homologues,  that  from  an  economical  point  of  view  the 
dinitro-a-acetnaphthalide  will  be  found  the  most  advan¬ 
tageous  compound  to  employ  for  the  preparation  of 
dinitro-«-naphthylamine.  It  is  proposed  to  prepare  a 
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large  quantity  of  the  latter  by  the  method  described,  with 
the  objedt  of  extending  our  knowledge  of  the  meta-di¬ 
derivatives  of  naphthalene,  for  the  preparation  of  which 
the  metadinitronaphthalene,  obtained  by  the  diazo¬ 
method,  will,  it  is  hoped,  furnish  a  convenient  source. 
We  have  received  valuable  assistance  in  conducting  these 
experiments  from  Messrs.  E.  M.  Hawkins  and  F.  B. 
Burls,  two  of  the  third  year  students  of  the  Finsbury 
Technical  College,  to  whom  we  wish  to  express  our 
thanks. 

99.  “  Thionyl  Bromide.’'  By  P.  J.  Hartog  and  W.  E. 
Sims. 

The  authors  have  prepared  thionyl  bromide  by  the 
interadtion  of  sodium  bromide  and  thionyl  chloride, 
obtaining  it  in  the  form  of  a  deep  crimson  liquid  of  the 
relative  density  2  68  at  180  C. ;  the  colour  is,  however, 
possibly  due  to  the  presence  of  a  small  quantity  of  certain 
sulphur  bromides  :  though  their  amount  is  small,  hitherto 
it  has  not  been  found  possible  to  deprive  thionyl  bromide 
of  these  impurities.  At  150°  thionyl  bromide  undergoes 
a  complex  decomposition,  yielding  bromine  and  sulphur 
bromides.  It  is  extremely  hygroscopic  and  must  be  pre¬ 
served  in  sealed  tubes. 

100.  “  Desulphurisation  of  the  Substituted  Thioureas." 
By  Augustus  E.  Dixon,  M.D. 

Some  years  ago  (C.  S.  Trans.,  1889,  618)  the  author 
pointed  out  that  certain  disubstituted  paraffinoid  thioureas 
are  not  desulphurised  when  boiled  with  an  alkaline  solu¬ 
tion  of  a  lead  salt :  having  since  obtained  data  concerning 
a  considerable  number  of  thioureas,  the  following  conclu¬ 
sions  are  drawn  as  to  their  behaviour  with  the  agent  in 
question  :  — 

1.  The  monosubstituted  thioureas  are  all  desulphurised. 

2.  The  tri-  (and  probably  also  the  tetra-)  substituted 
thioureas  are  not. 

3.  Disubstituted  thioureas  containing  one  or  more 
benzenoid  groups  are  desulphurised,  but  not  if  such 
groups  be  absent. 

In  the  case  of  thioureas  containing  the  allyl  group,  the 
results  are  less  sharp  than  where  alkyl  residues  are  con¬ 
cerned  ;  in  the  case  of  the  former  a  trifling  separation  of 
lead  sulphide  is  occasionally  observed,  but  the  amount 
produced  varies  from  nil  to  enough  to  slightly  darken  the 
mixture;  the  effedt  in  these  cases  is  attributed  to  the 
difficulty  encountered  in  obtaining  the  allyl  derivatives  in 
a  pure  condition. 

The  following  compounds  are  described  : — 

sym. -Diisobutyl thiourea,  CSN2H2(C4H9)2. — Colourless 
rhombic  plates,  melting  at  87 — 88°. 

Di  -  {sec.)  -  butylthiourea,  CSN2H2(C4H9)2.  —  Small 
colourless  prisms,  melting  at  100 — 101"  (uncorr.). 

Methyl  -  (s^c.)  -  butylthiourea,  CSN2H2(CH3)(C4H9). — 
Flattened  rhombic  crystals,  melting  at  79 — 8oc. 

Ethyl-  (sec.)-  butylthiourea,  CSN2H2(C2H5)(C4H9).  — 
Brilliant  flattened  crystals,  melting  at  57 — 58“. 

P  heny  i  (sec.  )-buty  l  thiourea,  CSN2H2(C6H6)(CaH9). — 

Long  colourless  needles’;  m.  p.  100 — ioia  (uncorr.). 

Diisoamylthiourea,  CSN2H2(C5Hji)2. — Brilliant  small 
white  prisms  4  m.  p.  72—  730. 

Methylisoamyllhiourea,  CSN2H2(CH3)(C3Hn).  — 
Beautiful  vitreous  rhombs  ;  m.  p.  75 — 76°. 

Ethylisoamylthiourea,  CSN2H2(C2H5)(C5Hxi). — White 
crystalline  mass,  melting  at  45 — 46°. 

Phcnylisoaniylthiourea,  CSN2H2(C6H5)(C5HII).— Vit¬ 
reous  rhombic  glates,  melting  at  101 — 102°  (uncorr.). 

(To  be  continued). 


Kopp  Memorial  Ledture. — An  Extra  Meeting  of  the 
Chemical  Society  willl  be  held  on  Monday,  Feb.  20,  at 
8  p.m.,  the  Anniversary  of  the  death  of  Hermann  Kopp, 
when  a  ledture  will  be  delivered  by  Prof.  Thorpe,  F.R.S. 
I  he  chair  will  be  taken  by  Lord  Playfair. 
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NOTICES  OF  BOOKS. 


A  Manual  of  Bacteriology.  By  A.  B.  Griffiths,  Ph.D., 

F.R.S.,  F.C.S.  London  :  Heinemann,  1893. 

This  volume  forms  one  of  a  series  entitled  “  Heinemann’s 
Scientific  Handbooks,”  of  which  five  volumes  have  already 
appeared.  The  author,  Dr.  Griffiths,  is  favourably  known 
to  the  majority  of  our  readers  from  the  chemical  and 
chemico-physiological  papers  which  have  appeared  in  the 
Chemical  News,  the  Comptes  Rendu s,  and  elsewhere,  as 
well  as  from  his  independent  works. 

By  a  remarkable  and  not  altogether  fortunate  coinci¬ 
dence  this  volume  has  appeared  almost  simultaneously 
with  Dr.  P.  F.  Frankland’s  treatise,  covering  substan¬ 
tially  similar  ground  and  enforcing  the  same  views. 

In  his  opening  chapter,  the  author  gives  Koch’s  four 
canons  for  deciding  whether  a  micro-organism  is  the 
cause  of  any  given  disease.  He  then  goes  on  to  a  survey 
of  physiological  experimentation,  or  as  it  is  vulgarly 
called,  vivisection,  in  which  he  concedes  rather  too  much 
to  that  class  of  people  whom  the  late  Professor  Sir 
Richard  Owen  aptly  termed  “  bestiarians.” 

With  the  author’s  general  nomenclature  we  find  our¬ 
selves  unable  to  agree.  He  restricts  the  name  microbes 
to  minute  vegetable  organisms,  and  even  takes  it  as  a 
synonym  for  baCteria.  Now,  if  we  look  at  the  etymology 
we  shall  see  that  microbes  or  microbia  are  micro¬ 
organisms  either  of  animal  or  vegetable  charadler.  He 
thinks  that  it  must  be  to  some  extent  consolatory  to  know 
that  the  disease  germs  which  invade  our  bodies  are  not 
animals.  We  should  find  in  this  fact  very  little  comfort. 
The  only  satisfadtory  circumstance  is  that  plants  have 
not  yet  been  invested  by  our  hysterical  agitators  with 
“  equal  rights.”  Were  the  germ  of  tetanus,  e.g.,  an 
animal,  to  destroy  it  with  disinfedtants  would,  perhaps, 
be  denounced  as  an  outrage.  Their  wonderful  potentiali¬ 
ties  are  explained  in  a  very  interesting  manner. 

In  the  second  chapter,  we  have  an  account  of  the 
Edinburgh  Badteriological  Laboratory  and  its  fittings. 
This  establishment  works  well  considering  its  unfavour¬ 
able  environment.  More  fortunate  is  the  Pasteur  Insti¬ 
tute  in  Paris,  founded  and  endowed  at  the  cost  of 
£■100,000. 

In  treating  of  the  microscope,  Dr.  Griffiths  recommends 
the  monocular  instrument.  He  suggests  that  a  sheet  of 
black  paper  should  be  placed  near  the  eye  not  in  use. 
We  have  found  it  very  convenient  to  take  a  large  old- 
fashioned  spedtacle  frame,  cover  one  of  the  glasses,  for 
the  eye  which  is  not  to  be  used,  with  a  piece  of  black 
paper,  and  remove  the  other  glass  altogether. 

Next  we  find  the  methods  of  cultivating  microbia,  the 
processes  for  staining,  methods  of  mounting  specimens, 
and  the  origin,  classification,  and  identification  of 
species. 

Of  course,  on  the  origin  of  microbia  little  can  be  said. 
We  have  heard  it  surmised  that  they  may  have  been  con¬ 
veyed  from  other  worlds  through  the  depths  of  space. 
This  theory  has  the  advantage  that  it  cannot  easily  be 
either  proved  or  disproved.  It  is,  however,  possible  that 
if  baCteria  once  landed  on  this  terrestrial  ball  they  may 
have  repeated  the  invasion.  We  suggest  this  notion  to 
epidemiologists  as  a  hypothesis  to  account  for  new  and 
mysterious  diseases. 

This  work  will  be  a  valuable  addition  to  the  library  of 
the  hygienist. 


Electrical  Experiments.  A  Manual  of  Instructive  Amuse¬ 
ment.  By  G.  E.  Bonney,  author  of  “  The  EleCtro- 
Plater’s  Handbook,”  “  Induction  Coils,”  &c.  With 
144  Illustrations.  London  and  New  York:  Whittaker 
and  Co. 

This  work,  dealing  in  a  clear  practical  and,  though 
popular,  thoroughly  sound  manner  with  magnetism  and 
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electricity,  will  doubtless  meet  with  numerous  and  atten¬ 
tive  readers. 

The  author  teaches  by  the  experimental  method.  He 
does  not  invite  students  to  seek  for  definitions  of 
magnetism  and  eledtricity,  but  lets  them  ascertain  what 
these  agencies  can  do  and  what  they  cannot  do,  and  in 
this  manner  guides  them  to  find  out  their  nature  better 
than  by  a  “  game  at  definitions.” 


The  Principles  of  Theoretical  Chemistry :  with  Special 
Reference  to  the  Constitution  of  Chemical  Compounds. 
By  Ira  Remsen,  Professor  of  Chemistry  in  the  Johns 
Hopkins  University.  Fourth  Edition,  thoroughly 
Revised.  London  :  Bailliere,  Tindall,  and  Cox. 

Philadelphia  :  Lea  Bros,  and  Co.,  1893. 

This  excellent  and  well-known  treatise  gives  room  for 
very  little  comment.  It  has  been  fully  brought  up  to  the 
present  level  of  the  science,  and  is  enriched  with  an  addi¬ 
tional  chapter  on  solution.  Perhaps  the  only  exception 
which  may  be  legitimately  taken  to  the  work  is  that  in 
expounding  the  periodic  law  the  merit  of  Newlands  is 
underrated,  and  that  of  Mendeleeff,  and  still  more  that  of 
Lothar  Meyer,  exaggerated. 


CORRESPONDENCE. 


THE  INSTITUTE  OF  CHEMISTRY. 


To  the  Editor  of  the  Chemical  News. 

Sir, — The  letter  which  has  been  addressed  to  me  by 
Professor  Thorpe,  and  which  was  sent  by  him  for  publi¬ 
cation  in  your  columns  last  week,  has  of  necessity  not 
yet  come  before  a  meeting  of  the  Council  of  the  Institute; 
but  as  the  statement  of  his  views  has  been  given  to  the 
chemical  world,  I  am  compelled  to  request  that,  without 
delay,  you  will  suffer  me  to  correct  what  I  consider  to  be 
an  inaccurate  rendering  of  what  actually  occurred  at  the 
last  Council  Meeting  of  the  Institute,  and  of  the  infer¬ 
ences  to  be  deduced  therefrom. 

The  resolution,  of  which  notice  had  been  given,  was 
moved  by  Dr.  Teed  as  follows:  — 

“  That  in  future  the  letters  F.C.S.  be  omitted  in  the 
Register  from  all  names  of  members  of  the  Insti¬ 
tute.” 

It  was  moved  as  an  amendment  by  Mr.  M.  Carteighe, 
seconded  by  Mr.  F.  J.  M.  Page,  and  carried — 

“  That  in  future  all  letters  indicating  membership  of 
any  society  except  the  Royal  Society  (London)  be 
omitted  in  the  Register  from  all  names  of  Members 
of  the  Institute.” 

It  was  moved  as  an  amendment  by  Professor  T.  E. 
Thorpe,  seconded  by  Mr.  R.  J.  Friswell,  and  lost — 

“  That  all  letters  denoting  membership  of  societies  and 
degrees  be  deleted  from  the  list  of  Members  of  the 
Institute.” 

It  was  moved  as  an  amendment  by  Mr.  A.  H.  Allen, 
seconded  by  Prof.  T.  E.  Thorpe,  and  lost — 

“  That  the  words  ‘  except  the  Royal  Society  (London)  ’ 
be  omitted.” 

The  original  amendment  was  then  put  as  a  substantive 
motion  and  carried. 

From  this  it  will  be  seen  that  the  amendment  which 
was  carried  finally  as  a  substantive  motion  was  brought 
forward  by  two  gentlemen  whom  I  am  certain  Professor 
Thorpe  would  be  willing  to  recognise  among  those  who 
have  shown  themselves  zealous  supporters  of  the  present 
mode  of  election  into  the  Chemical  Society,  and  zealous 
friends  of  the  Chemical  Society.  I  will  go  further  and 
say  for 'myself  that  while  in  the  Chair  I  have  never  exer¬ 
cised  my  right  to  vote  except  on  the  rare  occasions  when 
a  casting  vote  has  been  required,  but  had  I  been  on  the 
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other  side  of  the  table  on  the  occasion  referred  to,  I 
should  have  voted  for  this  amendment  which  covers  the 
original  motion.  I  state  these  faCts  in  order  to  show 
that  at  least  some  of  those  whom  he  will,  I  trust,  continue 
to  recognise  as  his  friends  do  not  share  his  opinion  in  this 
matter,  and  that  the  aClion  taken  by  the  Council  of  the 
Institute  is  not  the  aCtion  of  any  sedtion  of  its  members. 

The  Council  of  the  Institute  does  “know  that  it  has 
no  power  to  compel  any  of  the  Members  of  the  Chemical 
Society  to  omit  the  letters  F.C.S.  after  their  names,”  but 
it  has  power  over  its  register,  and  can  regulate  at  will 
how  many  or  how  few  letters  it  will  admit  there,  and 
Professor  Thorpe  is  on  this  point  wrongly  informed. 

Professor  Thorpe  asserts  that  the  Council  of  the  Insti¬ 
tute  has  put  itself  in  an  attitude  of  antagonism  to  the 
Chemical  Society.  This  I  emphatically  deny.  By  thus 
calling  public  attention  to  the  fadl  that  he  has  decided  to 
retire  from  the  Institute,  and  in  stating  his  reasons  for 
retirement,  Professor  Thorpe  forgets  some  important 
points  in  its  history.  At  the  Inaugural  Meeting  of  the 
Chemical  Society  held  in  1841,  the  objedts  of  the  Society 
were  defined  to  be  “  The  promotion  of  Chemistry  and 
of  those  branches  of  Science  immediately  connected  with 
it,  by  the  reading,  discussion,  and  subsequent  publication 
of  original  communications,  also  the  formation  of  a  Che¬ 
mical  Library  and  Museum,”  and  in  the  Charter  the 
Chemical  Society  was  declared  to  have  been  established 
“  for  the  general  advancement  of  Chemical  Science.” 

Throughout  the  Charter  and  the  bye-laws  there  is  not 
one  word  relating  to  the  eledtion  of  Fellows  which  shows 
that  any  standard  has  at  any  time  been  set  up  by  the 
Society  by  which  the  professional  attainments  of  candi¬ 
dates  for  eledtion  could  be  estimated,  and  it  is  a  matter 
of  common  knowledge  that  candidates  of  the  most  various 
qualifications  are  and  have  always  been  admitted  into  the 
Society.  This  being  the  case,  a  public  meeting  was  held 
in  1876  at  Burlington  House,  at  which  a  committee  was 
appointed  to  confer  with  the  Council  of  the  Society  upon 
the  question  of  establishing  an  organisation  among  che¬ 
mists,  which  should  stand  toward  the  profession  of 
chemistry  in  the  same  relation  as  that  occupied  by  the 
Colleges  of  Surgeons  and  Physicians  toward  medicine. 
The  result  of  the  Conferences  with  the  Council  of  the 
Chemical  Society  was  that  it  was  found  impradlicable  for 
various  reasons  to  establish  a  sedtion  of  the  Society  for 
the  purposes  contemplated.  Hence  it  became  necessary 
to  establish  an  independent  association  in  the  foundation 
of  which  some  of  the  most  distinguished  Fellows  of  the 
Chemical  Society  were  closely  concerned. 

The  Association  existed  for  some  years  under  the  Com¬ 
pany’s  Adis  and  in  1885  received  the  Royal  Charter.  In 
the  Charter  of  the  Institute  its  objedt  is  defined  to  be  not 
“the  advancement  of  Chemical  Science  ”  by  any  diredt 
operation,  but  in  view  of  the  importance  of  forming  a  body 
of  “  persons  properly  trained,  and  that  their  qualifications 
should  be  attested  by  certificates  of  competency,”  and 
seeing  that  “  at  present  there  is  no  institution  or  corporate 
body  which  has  power  to  issue  such  certificates,”  the 
Institute  was  established. 

As  everybody  knows,  the  persons  who  now  constitute 
the  Institute  of  Chemistry  are  on  the  one  hand  those 
who  were  originally  incorporated  as  having  rights  to 
recognition,  and  on  the  other  hand,  younger  men  who 
are  required  to  pass  through  a  course  of  study  extending 
over  not  less  than  three  years  and  to  pass  certain  exami¬ 
nations.  The  business  of  the  Chemical  Society,  then,  is 
to  promote  the  study  of  chemical  science  ;  the  fundtion  of 
the  Institute  is  to  carry  out  that  which  the  Chemical 
Society  could  not  do,  namely,  to  register  persons  possess¬ 
ing  ceriain  well  defined  qualifications.  When,  therefore, 
Professor  Thorpe  states  that  “  there  is  no  greater  inherent 
value  or  property  in  the  letters  F.I.C.  than  in  those 
F.C.S.  ”  he  is  talking  nonsense. 

I  am  ready  still  to  maintain,  as  I  have  done  publicly, 
that  the  doors  of  the  Chemical  Society  should  remain 
open  to  the  amateur,  whoever  he  may  be,  who  will  engage 
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to  subscribe  faithfully  to  the  declaration  which  every 
Fellow  signs  upon  the  occasion  of  his  admission.  But  I 
think  it  may  be  questioned  whether  the  use  of  the  letters 
F.C.S.  upon  professional  cards  and  in  advertisements  by 
soi  disant  analytical  chemists  is  not  a  breach  of  their 
obligation.  And  when  these  letters  come  to  be  put  for¬ 
ward  by  applicants  for  public  appointments  as  evidence 
of  professional  qualification,  it  is  time  that  the  Council 
of  the  Chemical  Society,  to  say  nothing  of  the  Institute, 
should  take  steps  to  prevent  an  imposition  upon  the  public 
ignorance. 

Can  it  be  maintained  that  the  use  of  letters  under  the 
present  conditions  of  admission  into  the  Chemical  Society 
is  necessary  for  the  welfare  of  the  Society,  and  the  ad¬ 
vancement  of  the  high  purposes  it  has  in  view  ?  I  think 
not.  Else  how  is  it  that  the  other  chemical  societies  of 
the  world  get  on  very  well  without  them  and  the  Physical 
Society  of  London,  which  is  properly  the  sister  society, 
prospers  without  any  such  addition  ? 

It  is  a  serious  blow  to  the  Institute  that  a  man  in  the 
high  position  of  Professor  Thorpe  should  withdraw  from 
its  ranks,  but  his  ardour  in  the  cause  of  the  great  Society 
in  which  he  holds  the  honourable  office  of  treasurer  has, 
I  venture  to  think,  led  him  to  extend  something  less  than 
justice  to  the  efforts  which  are  being  made  towards  the 
satisfactory  organisation  of  the  profession.  The  influence 
which  the  leading  scientific  chemists  might  fairly  be  ex¬ 
pected  to  exercise  upon  the  proceedings  of  the  Institute 
can  only  be  exercised  effectively  while  they  remain 
members  of  that  body.  To  withdraw  is  merely  to  leave 
the  field  to  the  enemy. 

I  must  not  conclude  without  explaining  that  this  letter 
is  addressed  to  you  in  my  private  capacity.  Living,  as  I 
do,  at  a  distance  from  London,  I  am  placed  at  the  dis¬ 
advantage  of  being  unable  to  confer,  as  I  should  have 
wished  to  do  on  such  an  occasion,  with  my  colleagues, 
and  I  am  desirous,  therefore,  of  stating  to  them  and  to 
you  that  I  do  not  profess  now  to  be  acting  as  the  mouth¬ 
piece  of  the  body  of  which  I  am  temporarily  President.— 
I  am,  &c.j 

William  A.  Tilden. 

Birmingham,  Feb.  14,  1893. 


THE  INSTITUTE  OF  CHEMISTRY. 

To  the  Editor  of  the  Chemical  News. 

Sir, — With  reference  to  the  letter  of  Professor  Thorpe 
published  in  the  Chemical  News,  vol.  lxvii.,  p.  71,  will 
you  allow  us,  as  the  mover  and  seconder  of  the  amended 
resolution  referred  to  in  that  letter,  to  deny  absolutely 
that  it  “  is  practically  directed  against  the  Fellows  of 
the  Chemical  Society,”  as  stated  by  Professor  Thorpe. 

No  such  feeling  of  disloyalty  to  the  Chemical  Society 
existed  or  exists  in  our  minds,  and  it  was  because  the 
majority  of  the  Council  held  the  same  view  that  our 
amended  resolution  was  passed  instead  of  the  original 
resolution. — We  are,  &c., 

M.  Carteighe. 

Frederick  Jas.  M.  Paoe. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note. — All  deg  reesof  temperature  a  re  Centigrade  unless  otherwise 

expressed., 

Comptes  Rendus  Hebdomadaires  des  Seances,  de  V Academic 
des  Sciences.  Vol.  cxvi.,  No.  5,  January  30,  1893. 

On  Certain  Articles  of  Copper  of  very  Ancient 
Date  derived  from  the  Explorations  of  M.  de  Sarzec 
1  in  Chaldea.  —  M.  Berthelot. —  Some  of  the  articles  found 
throw  further  light  on  the  existence  of  a  “  copper  age,” 


Chemical  Notices  jrom  Foreign  Sources.  { 


Chemical  News,  1 
Feb.  17, 1S93.  / 


Chemical  Notices  from  Foreign  Sources. 
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prior  to  the  bronze  age.  M.  Berthelot  has  examined  in 
particular  a  votive  figure  supposed  belonging  to  an  epoch 
prior  to  the  Fortieth  Century,  b.c.  The  metal  contained 
neither  silver,  bismuth,  antimony,  zinc,  nor  magnesium, 
but  merely  traces  of  lead,  arsenic,  and  sulphur,  along  with 
a  little  lime  and  carbonates.  It  may  be  considered  as 
copper,  industrially  pure.  At  its  epoch  bronze  and  tin 
were  not  yet  worked  either  in  Chaldea  or  Egypt. 

The  Pathogenic  Properties  of  Soluble  Substances 
Elaborated  by  the  Microbe  of  the  Contagious  Peri¬ 
pneumonia  of  the  Bovidse,  and  on  their  Value  in  the 
Diagnosis  of  the  Chronic  Forms  of  this  Malady.— 
S.  Arloing.— Cultures  of  the  microbe  from  injedion  proved 
fatal  to  oxen  within  five  to  six  hours,  in  the  proportion  of 
C064  grm.  per  kilo,  of  the  living  weight. 

The  H  and  K  Rays  in  the  Specffrum  of  the  Solar 
Faculse,  — G.  E.  Hale.— This  paper  will  be  inserted  in 

full.  .  _ 

Decomposition  of  the  Alkaline  Aluminates  in  Pre¬ 
sence  of  Alumina. — A.  Ditte. — On  contadt  with  crystals 
of  hydrated  alumina,  potassium  aluminate  is  gradually 
decomposed  and  its  alumina  is  separated  as  A^C^^F^O 
(Gibbsite).  The  same  phenomenon  occurs  with  sodium 
aluminate.  This  explains  the  industrial  process  for  pre¬ 
paring  alumina  from  sodium  aluminate  by  agitating  a 
solution  of  this  compound  with  the  crystallised  aluminium 
hydrate. 

Eledtrometric  Study  of  Acid  Potassium  Triplato- 
hexanitrite.— \1.  Vezes.— This  paper  requires  the  inser¬ 
tion  of  the  two  accompanying  graphic  representations. 

Adtion  of  Watery  Vapour  upon  Ferric  Chloride.— 
G.  Rousseau.— There  is  a  complete  analogy  between  the 
decomposition  of  ferric  chloride  in  vapour  by  gaseous 
water  and  that  of  its  concentrated  solutions.  The  pro- 
duds  obtained  in  both  cases  at  corresponding  tempera¬ 
tures  have  the  same  compositions,  have  the  same  optical 
charadters,  and  are  similarly  destroyed  by  the  prolonged 
adlion  of  boiling  water. 

Two  Combinations  of  Cuprous  Cyanide  with 
Alkaline  Cyanides.— E.  Fleurent.— The  author  obtains 
a  blue  compound,  dicuprous-diammonium  ammonium 
cyanide,  2Cu2Cy2.CyNH4.2NH3.3H2O,  and  a  green 
compound,  cupro-dicupric  diammonium  cyanide— 

2CuCy2.Cu2Cy2-2NH3.3H3O. 

The  Composition  of  Some  Hydrated  Alkaline 
Phenates. — M.  de  Forcrand. — The  author’s  results  differ 
from  those  of  Romei. 

Researches  on  the  Acid  Salts,  and  on  the  Consti¬ 
tution  of  the  Colouring-Matters  of  the  Rosantline 
Group. — A.  Rosenstiehl. — (See  p.  76). 

Analysis  of  Officinal  Creosotes,  Gayacol.— A.  Behai 
and  E.  Choay.— One  of  the  two  produds  in  question,  the 
creosote  of  wood-tar,  is  a  complex  mixture  of  phenols  and 
phenolic  ethers.  The  other,  gayacol,  is  a  definite  chemical 
compound.  The  indications  given  for  the  analysis  of  the 
former  kind  are  merely  physical  and  colour  readions.  1  he 
authors  base  their  procedure  on  the  following  principles  : 
—  1.  Hydrobromic  acid  completely  demethylates  at  ordi¬ 
nary  pressures  the  methylic  ethers  of  the  phenols.  2. 
The  monophenols  are  easily  carried  away  by  a  current  of 
steam.  3.  A  current  of  steam  does  not  appreciably  remove 
the  polyphenols.  4.  Ether  entirely  removes  pyrocatechine 
and  homopyrocatechine  from  an  aqueous  solution,  and 
also  removes  the  monophenols.  5.  Benzene  separates 
almost  quantitatively  pyrocatechine  from  homopyro¬ 
catechine.  Pure  gayacol  is  a  white  crystalline  solid, 
melting  at  28  50  and  boiling  at  205-1°. 

Apparatus  for  Estimating  Precipitates  by  an 
Optical  Method. — E.  Aglot. — This  paper  will  be  in¬ 
serted  in  full. 

The  Pre-Existence  of  Gluten  in  Wheat.— M. 
Balland.— The  author  refutes  the  hypothesis  of  Weyl 
and  Bischoff  that  gluten  is  formed  by  the  simultaneous 
adion  of  water  and  ferments. 


Modified  Forms  of  Berthelot’s  Calorimetric  Bomb. 
— Scheurer-Kestner,  Meunier-Dollfus,  and  Pierre-Mahler 
(Bull,  de  Mulhouse  and  Comptes  Rendus).— This  paper 
requires  the  five  accompanying  figures. 

A  Refratdometer. — E.  H.  Amagat  and  F.  Jean 
(Beibldtter  zu  den  Annalen  der  Physik  und  Chemie ). — 
The  apparatus  depends  on  the  same  principle  as  the 
liquoscope  of  Souden,  i.e.,  the  deviation  of  a  mark 
observed  through  a  prism  filled  with  the  liquid  in  ques¬ 
tion. 

An  Improved  Thermo-Column.— M.  Giilcher  (Berg, 
und  \Hutten  Zeit.).— The  instrument  is  durable,  cheap, 
and  not  exposed  to  injury  from  a  sudden  increase  of 
gaseous  pressure. 

Working  with  the  Filter-Press.— H.  Wilde  ( Chem . 
Zeit.).— The  author  combines  with  the  filter-press  a 
cylindrical  pressure  vessel  which  can  bear  a  pressure  of 
several  atmospheres. 

A  Shaking- Machine.— W.  R.  Dunstan  and  T.  S. 
Dymond.— (From  the  Chemical  News). 

A  New  Air  Bath. — Maunsel  White  and  F.  R.  Bennet. 
—  (From  the  your.  Anal.  Cliem.). 

Fusion  Cones.— Cramer  (Thon-1  ndustrie). — These 
cones  are  devised  to  indicate  the  temperatures  reached  in 
brick  burning. 

The  Presence  of  Hypochlorous  Acid  in  Chlorine 
Water  obtained  from  Chloride  of  Lime  and  Hypo- 
chlorous  Acid. — K.  Kock.  — Hypochlorous  acid  is  present 
only  if  the  readtion  is  too  violent.  For  the  detedtion  of 
the  hypochlorous  acid  the  chlorine  water  is  shaken  up 
with  an  excess  of  metallic  mercury.  If  hypochlorous 
acid  is  present  there  is  formed  along  with  mercurous 
chloride  a  soluble  oxychloride  which  is  detedted  in  the 
filtrate  by  means  of  sulphuretted  hydrogen. 

Recovery  of  Silver  Residues. — R.  Dietel  ( Phann . 
Zeitung). — Already  inserted. 

Simultaneous  Precipitation  of  Copper  and  Anti¬ 
mony  by  the  Galvanic  Current. — W.  Hampe  (Chem. 
Zeit.). — This  paper  will  be  inserted  in  full. 

Detection  and  Determination  of  Arsenic. — Job. 
Thiele  (Liebig's  Annalen). — This  memoir  will  be  inserted 
in  full. 

Detection  of  Small  Quantities  of  Tartaric  Acid 
and  Citric  Acid. — L.  Crismer  (Bull.  Soc.  Chiin.). — The 
author  shows  the  different  behaviour  of  the  two  acids 
1  with  ammonium  molybdate  in  presence  of  hydrogen  per¬ 
oxide.  Citric  acid  gives  no  colour,  but  tartaric  acid,  even 
in  very  small  quantities,  produces  a  blue  colouration.  If 
we  mix  1  grm.  pulverised  citric  acid  with  1  c.c.  20  per 
cent  solution  of  molybdic  acid,  add  from  2  to  3  drops  of 
pure  dilute  hydrogen  peroxide  (.)  to  1.5th  per  cent  IT2O2), 
and  heat  for  three  minutes  on  the  water-bath  with  repeated 
agitation,  we  obtain  in  the  absence  of  tartaric  acid  a  pure 
yellow  colour,  whilst  in  presence  of  2  m.grms.  tartaric 
acid  there  appears  a  very  distindt  blue  colour  which  is 
perceptible  even  with  1  m.grrn. 

Determination  of  Carbon  in  Organic  Substances 
in  the  Moist  Way. — K.  Okada  (Archiv.f.  Hygiene). — 
This  paper  will  be  inserted  as  early  as  possible. 

A  Source  of  Error  in  the  Ultimate  Analysis  of 
Organic  Substances. — G.  Neumann. — Ignited  copper 
turnings  are  capable  of  absorbing  or  combining  with 
hydrogen  and  carbon  dioxide.  The  view  of  Thudichum, 
Hake,  and  Vortmann,  that  carbon  dioxide  is  capable  of 
expelling  hydrogen,  was  not  confirmed.  If  copper  spirals 
ate  reduced  in  methyl-  or  ethyl-alcohol,  an  absorption 
also  takes  place. 

A  Modification  of  the  Dumas  Process  for  the 
Determination  of  Nitrogen.— F.  Blau  (Monats'hefte  fur 
Chemie). — This  memoir  requires  the  two  accompanying 
|  figures. 
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Oxygen  in  Unroasted  Ores. — W.  Hampe  ( Chetniker 
Zeit.). — The  author  has  analysed  many  lead  and  copper 
ores  from  the  Upper  Harz,  and  found  in  them  oxygen 
which  would  not  have  been  expended  in  such  unroasted 
stones.  For  determining  the  oxygen  5  grms.  of  the  stone 
finely  powdered  and  dried  at  ioo°  were  placed  in  a 
weighed  bulb-tube  of  sparingly  fusible  glass,  and  then 
cautiously  heated  in  a  current  of  dry  carbon  dioxide  in 
order  to  remove  every  trace  of  moisture.  After  weighing, 
pure  dry  oxygen  is  passed  through  the  tube,  and  the  bulb 
is  heated  for  a  long  time  to  redness,  when  water  escapes. 
When  the  reduction  is  completed,  the  tube  cooled,  and 
the  hydrogen  expelled  by  air,  it  was  weighed  again.  As 
on  redu&ion  in  a  current  of  hydrogen,  a  little  sulphur  is 
always  carried  away  as  hydrogen  sulphide,  the  tube, 
during  the  experiment,  is  always  connected  with  a  vessel 
containing  an  alkaline  solution  of  lead.  The  lead  sulphide 
formed  is  filtered  off  and  converted  into  lead  sulphate. 
From  the  weight  of  the  latter  the  sulphur  is  calculated. 
The  loss  of  weight  of  the  tube,  minus  the  weight  of  the 
sulphur  escaped  as  sulphuretted  hydrogen,  gave  the 
weight  of  the  oxygen. 

Reaction  of  Nitrogenous  Organic  Substances. — 

H.  Aufscblager  ( Monats'hefte  fur  Chemie). — This  com¬ 
munication  chiefly  concerns  the  amides  of  carbonic  acid, 
uric  acid,  and  their  derivatives,  the  albumenoids,  &c.  If 
such  compounds  are  mixed  with  zinc-powder  and  heated 
in  a  combustion-tube,  there  is  formed  among  other  pro¬ 
ducts  zinc  cyanide,  Zn(CN)2,  permanent  in  heat,  the 
cyanogen  in  which  can  be  recognised  in  the  usual 
manner.  This  reaction  is  not  analogous  to  the  formation 
of  cyanogen  on  heating  nitrogenous  organic  compounds 
with  potassium,  since,  unlike  the  latter,  it  is  not  common 
to  all  organic  compounds.  For  a  qualitative  recognition 
the  solid  compounds  are  mixed  with  zinc-powder  and 
heated  in  the  tube  to  incipient  redness.  Liquids  are 
passed  in  the  form  of  vapour  over  the  metallic  compound 
at  incipient  redness.  When  cold  the  zinc-powder  is 
extracted  with  soda-lye  and  tested  in  the  usual  manner 
for  cyanogen  with  ferric  chloride  and  ferrous  sulphate 
and  subsequent  addition  of  hydrochloric  acid.  Quanti¬ 
tative  experiments  showed  that  in  the  mean  50  per  cent 
of  the  nitrogen  present  are  obtained  in  the  state  of 
cyanogen. 


MEETINGS  FOR  THE  WEEK. 

Monday,  20th.— Medical,  8.30. 

Chemical,  8.  (Extra  Meeting).  “  Kopp  Memorial 
Lecture,”  by  Prof.  T.  E.  Thorpe,  F.R.S. 

Society  of  Arts,  8.  “  The  Practical  Measurement 
of  Alternating  Elearical  Currents,”  by  Prof.  J.  A. 
Fleming,  F.R.S.  (Cantor  Leaures). 

Tuesday,  21st. — Institute  of  Civil  Engineers,  8. 

-  Royal  Institution,  3.  “  The  FunAions  of  the  Cere¬ 
bellum,  and  the  Elementary  Principles  of  Psycho- 
Physiology,”  by  Prof.  Viftor  Horsley,  F.R.S. 

-  Pathological,  8.30. 

-  Society  of  Arts,  3.  “  Wall-Papers  and  Stencilling,” 

by  T.  R,  Spence. 

Wednesday,  22nd. — Society  of  Arts,  8.  “  Old  Age  Pensions,”  by  T. 
Mackay. 

-  British  Astronomical  Association,  5. 

-  Geological,  8. 

Thursday,  23rd. — Royal,  4.30. 

-  Royal  Society  Club,  6.30. 

Royal  Institution,  3.  “The  FaAors  of  Organic 
Evolution,”  by  Prof.  Patrick  Geddes. 

Institute  of  Electrical  Engineers,  8. 

Friday,  24th. — Royal  Institution,  g.  “  Eleftrical  Railways,”  by  Dr. 
Edward  Hopkinson,  M.A. 

Physical,  5.  “  A  Handy  Folometer,”  by  Prof.  J.  D. 
Everett,  F.R.S.  “  Plane  and  Spherical  Sound 
Waves,”  by  Dr.  C.  V.  Burton.  “  Motion  of  a  Per¬ 
forated  Solid  in  a  Fluid,”  by  G.  H.  Bryan,  M.A. 
Saturday,  23th.  Royal  Institution,  3.  “Sound  and  Vibrations,” 
by  Lord  Rayleigh,  F.R.S. 


FTOR  SALE.  —  The  Chemical  Gazette. 

Complete  Set  (unbound  and  uncut),  17  volumes;  from  Novem¬ 
ber,  1842,  to  December,  1859.— Address,  “Publisher,”  Ch”mical 
News  Office  Boy  Court,  Ludgate  Hill,  London  E.C. 


GUY’S  HOSPITAL. 

preliminary  Scientific  (M.B.Lond.)  Classes 

-*-  are  held  throughout  the  year.  Special  instruction  is  given  for 
the  July  Examination.  Fee,  18  guineas. 


GUY’S  HOSPITAL. 

ENTRANCE  SCHOLARSHIPS  in  September,  1893.  Four 
Open  Scholarships,  two  (£150  and  £60)  in  Science  and  two  (£100 
and  £ 50 )  in  Arts.  Particulars  and  copies  of  examination  papers  on 
application  to  the  Dean,  Guy’s  Hospital. 


PROPOSALS  SOLICITED 


FOR 


SODIUM  FLUORIDE, 

Not  under  95  per  cent  and  not  less  than  10-ton 

Lots. 

State  size  of  Packages  and  mode  of  packing. 


Address  “  GLASS,”  Chemical  News  Office,  Boy  Court, 
Ludgate  Hill,  London,  E.C. 


Science  Instruments. 


A  N  ILLUSTRATED  PRICED  AND 

DESCRIPTIVE  CATALOGUE  of  the  Instruments  of  Science 
which  are  used  in  teaching  and  demonstrating  every  branch  of 
Physical  Science,  as  well  as  of  the  Instruments  which  are  used  in 
Original  Research  and  in  the  applications  of  Science  to  Technical 
Industries  and  pursuits. 

Price  to  non-customers,  2s.  6d.  post  free. 

BRADY  AMD  MARTIN, 

Northumberland  Road  and  29,  Mosley  Street, 

NEWCASTLE-ON-TYNE, 

Partners 

N.  H.  MARTIN,  C.  E.  STUART,  B.Sc.,  H.  SPARGO,  A. Sc.,  F.I.C. 


ASSAY  OFFICE  AND  LABORATORY. 

1  ^  B.  KITTO’S, 

30  and  31,  ST.  SWITHIN’S  LANE,  LONDON,  E.C. 
Assaying  Taught. 

FOREIGN  BOOKS  AT  FOREIGN  PRICES. 
A/Tessrs.  WILLIAMS  AND  NORGATE, 

1VX  IMPORTERS  OF  FOREIGN  BOOKS, 

Receive  weekly  from  the  Continent  all  the  New  Scientific  Books. 

14,  Henrietta  Street,  Covent  Garden,  London,  and 
20,  S.  Frederick  Street,  Edinburgh. 


KCISTERED  TRACE  MARK 


OLD  PLATINUM 

In  any  form  Purchased  for  Cash. 

Highest  prices  allowed  by 

ROBERT  PRINGLE  Sc  CO.,  Gold  and  Silve 
Refiners,  See.,  40  and  42,  Clerkenweli  Rd.,  E.C. 

Send  for  Price  List. 

Photographic  Residues  reduced  and  purchased. 


w 

or  in 
Works 


ater-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
solution,  at  ROBERT  RUMNEY'S.  Ardwick  Chemical 
Manchester. 


Qihcates  of  Soda  and  Potash  in  the  state  oi 

.  Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  firsi 
quality,  suited  tor  the  Manufacture  of  Soap  and  other  purposes 

ZrU  ““t1  tErmS  by  W’  GOSSAGE  and  Sons, '  Soal 

Works,  Widnes,  Lancasnire.  *  * 

A“en£s'  pDSTE  and  Co  iq  and  20,  Water  Lane.  Towel 
otreet,  L.C.,  who  hold  stocK  ready  for  delivery. 
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NOTE  ON  THE 

SUPERSATURATION  OF  S# 
OXYGEN  IN  WAT 
By  C.  A.  SEYLER,  B,5 


The  determination  of  free  oxygen  in  watep' 
and  importance  ;  but  as  much  time  must  Treqiifcijt 
between  the  drawing  of  the  sample  and  the  analysr^there 
is  often  a  considerable  rise  in  temperature  before  it  reaches 
the  analyst.  One  is  therefore  troubled  by  the  doubt  as  to 
whether  the  rise  of  temperature  has  caused  a  loss  in  the 
oxygen  dissolved.  Having  frequently  noticed  that  the 
dissolved  oxygen  is  much  higher  than  corresponds  to 
saturation  at  the  temperature  of  the  water  on  arrival,  I 
made  some  experiments  to  test  the  point.  A  recent  paper 
by  A.  H.  Gill  ( Jour .  Anal.  App.  Ghent.,  vi.,  No.  n)  in¬ 
duces  me  to  contribute  my  experience  on  this  important 
matter,  which  fully  agrees  with  his  results. 

The  experiments  show  that  in  a  sample  of  water,  as 
usually  delivered  in  Winchester  quarts  nearly  full,  a  rise 
of  some  io°  C.  is  without  noticeable  effect  on  the  dis¬ 
solved  oxygen.  The  gaseous  solution  remains  super¬ 
saturated,  and  only  parts  with  the  extra  oxygen  upon 
vigorous  shaking  in  half  empty  Winchesters.  The  experi¬ 
ments  were  made  by  the  convenient  method  of  Thresh 
(your.  Chetn.  Soc.,  March,  1890),  on  the  water  of  the 
Swansea  Supply,  which  is  soft  and  organically  pure. 

Series  I. 


(Roscoe  and 

Temp. 

Oxygen,  c. 
per  litre. 

c.  Lunt). 

0  C. 

Saturated  at 

On  arrival . 

5 

9-49 

1°,  9-48  c.c. 

Raised  without  shaking  to 

9‘5 

9‘49 

1°,  9-48  „ 

After  shaking  at . 

13 

7-26 

13°.  7-28  „ 

Series  II. 

On  arrival . 

9 

— 

— 

On  analysis . 

13 

(a)  8-23 

(b)  81 1 

7*5°.  8-22  „ 
8°,  8-13  „ 

After  shaking  at . 

13 

7'27 

13°.  7-28  „ 

Again  raised  to . 

19 

7-17 

— 

After  shaking  at . 

20 

6-28 

20°,  6-28  ,, 

Series  III. 


Shaken  at 


13 


Raised  to .  ..  26-5 

Shaken  at .  26-5 


(")  7'3S 
(b)  7-42 

7'42 

5-62 


13°,  7-28 


26-5°,  5  64 


BEHAVIOUR 

WITH 


OF  THE  GADOLINITE  EARTHS 
POTASSIUM  CHROMATE. 

By  G.  KRUSS  and  A.  LOOSE, 

(Continued  from  p.  76). 


.  .An  acid  solution  of  the  earthy  nitrates  was  treated 
^,i\vith  potassa-lye  until  there  appeared  a  very  slight  per¬ 
manent  precipitate.  The  liquid  was  filtered  off  so  as  to 
•^fisure  the  possession  of  a  neutral  solution.  It  gave  with 
^2Cr04  a  yellow,  flocculent  precipitate  resembling  alumi- 
.^Shium  hydroxide.  If  it  was  heated,  the  precipitation  was 
Considerably  increased,  and  the  yellow  colour  of  the 
liquid  turned  to  an  intense  red,  the  colour  of  KaCrjOy. 
To  work  up  this  precipitate  it  was  filtered,  the  deposit 
washed  and  dissolved  in  hydrochloric  acid  ;  the  addition 
of  alcohol  and  the  application  of  heat  effetfied  the  reduc¬ 
tion  of  the  chromic  acid.  In  the  green  solution  the  acid 
was  partially  neutralised  with  ammonia,  so  that  the 
earths  could  be  precipitated  by  oxalic  acid. 

The  filtrate  from  the  first  chromate  precipitate  was 
treated  twice  more  in  the  same  manner  to  ascertain 
whether  potassium  chromate  aCted  dissimilarly  on 
different  earths;  whether  this  method  was  altogether 
suitable  for  fractionated  precipitation.  The  thought 
suggested  itself  that  the  feeblest  bases  could  be  least 
saturated  with  so  feeble  an  acid  as  the  chromic,  and 
would  therefore  be  most  readily  precipitated. 

The  oxalates  obtained  from  the  first  chromate  precipi¬ 
tation  were  ignited,  but  to  our  surprise  the  colour  cf  the 
ignited  oxides  was  brown,  and  showed  a  large  proportion 
of  didymium.  This  seemed  very  striking,  since  didymia 
as  the  strongest  base  should  be  the  last  to  fall  down. 
The  determination  of  the  equivalent,  which  for  the  earths 

in 

of  the  initial  material  showed  R=io2,  gave  for  this  first 

in 

chromate  precipitate  R  =  115-6.  In  the  second  and  third 
precipitate  the  colour  of  the  earths  became  paler  again  : 
hi  m 

we  found  R  =  1 1 1  and  R  =  104-3.  Whether  the  amount  of 

hi 

the  R  obtained  as  such  represented  the  average  earths 
of  the  three  fractions  or  was  exclusively  due  to  the 


In  each  case  a  stoppered  bottle  was  nearly  filled  with 
the  water,  and  the  temperature  raised  50  or  6°  in  the  first 
two  series,  and  13-5°  in  the  last,  without  loss  of  oxygen 
occurring.  As  a  check  on  the  analysis,  the  water  was 
reduced  to  saturation  by  shaking  and  blowing  air  through 
it ;  in  the  last  two  cases  both  before  and  after  raising 
the  temperature,  and  determining  the  oxygen. 

The  results  show  the  importance  of  knowing  the  tem¬ 
perature  of  the  water  at  the  time  of  taking  the  sample, 
but  unfortunately,  like  other  important  local  particulars, 
it  is  not  always  easy  to  obtain. 

Technical  Institute,  Swansea. 


The  Atomic  Weight  of  Cadmium. — W.  L.  Lorimer 
and  E.  F.  Smith. — The  authors  have  electrolysed  potas¬ 
sium  cadmium  cyanide.  The  mean  result  is  112-055. 
— Zeit.  far  Analytische  Chemie. 


quantity  of  didymia  present, 
sideration  of  the  speCtra  : — 


we  may  learn  by  a  con- 


\. 

728-3.- 

679-4.. 
654-7.. 
640-4. . 
579-2.. 

523-1-. 

512-2.. 
482  . . 

4777- • 
469  . . 
463-2.. 
445-I- • 
452-6.. 
536-3.. 
428-5.. 
409  .. 


728-3. 

679-4. 
840-4 . 
579-2. 

5231- 

512-2. 
482  . 

4777  • 
469  . 


First  Fraction. 

Strength  of  absorption. 
Very  strong 
Distinct 
Trace 
»» 

Extremely  strong 
Very  strong 
DistinCt 


Very  strong 
Faint 
Very  faint 
Rather  distinct 
Rather  strong 


Second  Fraction. 
Very  distinct 
Very  faint 
Trace 

Very  strong 
Very  distinct 
Faint 


Symbol. 

Dia 

Di/3 

Er« 

Xa 

Di-y 

Er/3 

Die 

Di  C 

Sm/3 

D\7) 

Sm/3 

Di£ 

Xy 

Xv 

Sm/3 


Dia 

Di/3 

Xa 

Diy 

Er/S 

Die 

DiC 

Sm/3 

Dijj 
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Behaviour  of  the  Gadolinite  Earths  with  Potassium  Chromate. 


A. 

463  .. 
452-6. . 
445-1.. 


728-3.. 
579  2.. 
523’1  •  • 
512-2. . 
445*i  •• 


Strength  of  absorption. 

Symbol. 

..  Faint 

Sm/3 

Distind 

xc 

..  Faint 

Dia 

Third  Fraction. 

, .  Distind 

Dia 

..  Faint 

Di-y 

. .  Distind 

Er6 

..  Faint 

DU 

..  Very  faint 

Diii 

in 

B. — Precipitated  in  Heal ,  R=  111-7. 


A. 

Strength  of  absorption. 

Symbol. 

728-3..  .. 

Dia 

679-4..  .. 

Di/3 

579-2..  ., 

Di-y 

523-1  •• 

Er/3 

512-2..  ., 

Di* 

445-1..  .. 

Dia 

452-6..  ., 

XC 

Second  Fraction. 


As  it  is  easy  to  see  in  the  first  fradion,  the  didymium 
and  erbium  oxides,  i.e.,  exadly  the  strongest  and  the 
weakest  of  the  bases  occurring  in  the  material,  are  simul¬ 
taneously  accumulated.  Yttrium,  with  its  reducing  effed 
on  the  atomic  weight,  appears  only  in  the  following 
fradions.  This  remarkable  fad  leads  to  the  following 
considerations. 

The  red  colour  of  the  solution  observed  on  heating  is 
evidently  due  to  the  formation  of  acid  potassium  chro¬ 
mate.  This  may  take  place  either,  as  it  was  supposed, 
by  a  part  of  the  salts  losing  chromic  acid  and  being  con¬ 
verted  into  a  basic  salt  or  hydroxide  ;  two  cases  are  here 
probable  : — 

x.  Only  the  feeble  bases  are  decomposed  ;  the  decom¬ 
position  then  ensues  in  the  inverse  proportion  of  the 
basicity. 

2.  All  the  bases  are  simultaneously  decomposed. 
Against  the  latter  assumption  it  must  be  considered  that 
yttrium  appears  only  in  the  latter  of  the  above  named 
fradions. 

In  favour  of  the  second  case  it  must  be  considered  that 
in  the  first  fradion  didymium  and  erbium  were  precipi¬ 
tated  together.  But  the  possibility  must  not  be  over¬ 
looked  that  Di  might  be  precipitated  as  a  sparingly 
soluble  salt,  whilst  the  more  feebly  basic  Er  was  thrown 
down  as  a  basic  compound. 

On  this  point  we  could  only  reach  certainty  by  some¬ 
times  increasing  the  decomposition  of  earthy  salts  and 
sometimes  reduced  to  a  minimum  by  the  application  of 
different  temperatures.  The  portions  precipitated  in  the 
cold  were  therefore  examined  separately  from  those 
deposited  on  heating.  m 

A  fresh  portion  of  the  same  material  (R  =  io2)  was 
mixed  with  potassium  chromate,  with  careful  refrigera¬ 
tion,  as  long  as  a  perceptible  increase  of  the  precipitate 
was  observed.  The  precipitate  was  filtered  off,  the  yellow 
filtrate  heated,  and  the  solution  thus  strongly  reddened 
was  separated  from  the  precipitate  formed.  The  filtrate 
of  this  second  precipitate  thrown  down  in  heat  was  then 
treated  twice  in  the  same  manner,  forming  thus  three 
fractions,  each  of  which  is  divisible  into  a  portion  precipi¬ 
tated  in  the  cold,  and  one  thrown  down  in  heat. 

From  the  equivalents  of  the  earths  as  found,  we  calcu- 

m 

lated  the  following  values  for  R  in  the  single  fradions, 
the  absorption  spedra  of  which  are  appended. 


hi 

A. — Precipitated  in  the  Cold ,  R  =  ii3. 


728-3.. 

Dia 

679-4.. 

•  •  •  •  >> 

Di/3 

579-2.. 

Di-y 

523-I-. 

Er/3 

512-2.. 

Di* 

482  . . 

DiC 

477’7- • 

Sm/3 

469  .. 

Ditj 

463-2-- 

Sm/3 

445-I-. 

III 

Dia 

B, 

. — Precipitated  in  Heat ,  R  = 

107. 

728-3.. 

..  ..  Strong 

Dia 

679-4.. 

..  ..  Distind 

Di8 

654-7.. 

Era 

640-4. . 

Xa 

579-2.. 

. .  .  .  Strong 

Ui-y 

536-3.. 

X7 

53r"3  •  • 

Di 

523-1- 

.  Very  strong 

Er/3 

512-2.. 

Di* 

482  . . 

DiC 

477-7.. 

Sm/3 

469  ., 

.  •  .  •  •  ji 

Ditj 

463-2.. 

Sm/3 

452-6. 

XC 

445"1  • 

Dia 

428-5. 

Third  Fraction . 

hi 

Xtj 

A. — 

■Precipitated  in  the  Cold,  R  = 

=  107-6. 

728-3 . 

708 . 

6794 . 

579-2 . 

523'1 . 

512-2 . 

482 . 

4777 . 

469 . • 

463-2 . 

445-1 . 

4285 . 


Very  strong 

Dia 

Very  faint 

Di 

Faint 

Di/3 

Very  strong 

Diy 

Strong 

Er/3 

Fading 

Di* 

Rather  strong 

DiC 

>> 

Sm/3 

»> 

Di»; 

Sm/3 

Very  strong 

Dia 

Trace 

Xi, 

First  Fraction. 

Ill 

A* — Precipitated  in  the  Cold,  R=  120*9. 


A.  Strength  of  absorption.  Symbol. 

728-3 .  Very  strong  Dia 

679-4 .  Distind  Di/3 

579*2 .  Extremely  strong  Diy 

523-1 .  Very  strong  Er/8 

512-2 .  Fading  Dir 

482 .  Distind  Dif 

477"7 .  ..  Sm/8 

469  .  Di^ 

463-2 .  „  Sm  /3 

445’i .  Extremely  strong  Dia 

428-5 .  Very  strong  X77 

4Q9  . .  Broad,  fading  S m/3 


hi 


B. — Precipitated  in  Heat ,  R  =  102-4. 


728-3..  .. 

Dia 

679-4..  .. 

Dij8 

654-7..  .. 

Era 

579-2..  .. 

Di-y 

523-1..  •• 

(Very  strong  and  1 
{  sharp  } 

Er/3 

512-2..  .. 

Di* 

482  .. 

DiC 

477-7..  .. 

Sm/8 

469  •  •  •  • 

Di?/ 

463-2..  .. 

Sm/3 

445-1..  .. 

Dia 

in 

Residue  :  R  =  99'8. 
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Manurial  Experiments  with  Turnips. 


X. 

Strength  of  absorption. 

Symbol 

7283.. 

•  , 

Rather  strong 

Dia 

679'4-- 

.  . 

Very  faint 

Di/3 

6547.. 

.  . 

)i 

Era 

579’2.. 

•  . 

Rather  strong 

Di-y 

523-1  •  • 

•  • 

»» 

E143 

512-2.. 

•  . 

Faint 

Dis 

482  . . 

•  • 

Very  faint 

DiC 

4777  •• 

.  . 

J  J 

Sm/3 

469  . 

•  • 

J  » 

Di?j 

463-2.. 

•  • 

»» 

Sm/3 

445'i- • 

•• 

Rather  strong 

Di<5 

It  will  be 

seen 

from 

these  tables  that  didymi 

chiefly  concentrated  in  the  cold  precipitations,  whilst  the 
hot  precipitations  contain  relatively  more  erbium.*  As 
the  same  time,  the  determinations  of  the  equivalents  of 
the  elements  precipitable  in  heat  give  always  smaller 
combining  weights  than  the  cold  precipitations,  —  a  sign 
in 

that  yttria  (Y  =  8g— go)  was  thrown  down  to  a  small 
extent  in  the  cold  precipitations  but  in  larger  quantities 
in  the  precipitations  given  by  potassium  chromate  in  heat. 
Yttria,  according  to  spectroscopic  observations,  is  chiefly 
accompanied  by  the  more  feebly  basic  erbia.  The  new 
separation  on  heating  solutions  precipitated  with  I<2Cr04 
is,  in  fa<5t,  a  consequence  of  the  feeble  basicity  of  these 
earths,  and  considered  in  conjunction  w’ith  the  red  colour¬ 
ation  of  the  solutions, — a  sign  of  the  decomposition. 

Potassium  chromate,  therefore,  adts  upon  the  nitrate 
solution  of  the  rare  earths  in  a  twofold  manner :  in  cold 
chiefly  as  a  precipitant  for  didymium  chromate,  but  in 
heat  as  an  agent  for  the  separation  of  the  basic  erbium 
and  didymium  compounds.  These  distinctions  are  far 
remote  from  being  utilised  for  the  quantitative  separation 
of  these  earths.  We  possess,  indeed,  hitherto  no  even 
approximately  accurate  method  for  the  quantitative  sepa¬ 
ration  of  the  oxides  of  this  group.  Still,  neutral  potas¬ 
sium  chromate  is  perhaps  peculiarly  applicable  in  working 
up  rare  earths,  since  by  alternating  precipitation  in  cold 
and  heat  we  may  separate  alternately  from  a  mixture  of 
these  oxides  the  stronger  and  then  again  the  weaker  bases, 
and  thus  attack  the  earths  to  be  separated  from  two  dif¬ 
ferent  sides. 

(To  be  continued). 


MANURIAL  EXPERIMENTS  WITH  TURNIPS.f 

By  C.  M.  AIRMAN,  M.A.,  B.Sc.,  F.R.S.E., 

Lefturer  on  Agricultural  Chemistry,  Glasgow  and  West  of 
Scotland  Technical  College,  and  Glasgow  University 
Extension  Board. 

(Concluded  from  p.  68). 


The  last  series  of  experiments  were  those  carried  out  by 
Mr.  James  Fulton  on  his  farm  at  Balshagray,  Whiteinch, 
near  Glasgow. 

The  experimental  plots  were  situated  in  the  centre  of  a 
large  field  with  a  fair  southern  exposure,  and  on  perfectly 
level  ground.  The  soil  is  described  by  Mr.  Fulton  as  “  a 
good  loam  with  a  touch  of  clay  in  it.” 

The  past  history  of  the  field  since  1885  >s  as  follows  : — 

1885.  Turnips,  which  received  40  tons  farmyard  manure 

to  the  acre. 

1886.  Wheat,  which  received  no  manure. 

1887.  Hay,  which  received  nitrate  of  soda. 

1888.  Potatoes,  which  received  15  tons  farmyard  manure 

and  3  cwt.  special  artificial  potato  manure. 

The  plots  were  eleven  in  number,  and  consisted  each 
of  i-20th  of  an  acre  in  extent  ;  each  plot  being  three 


*  The  X  lines,  excepting  Xu,  likewise  appear  chiefly  in  the  hot 
precipitations,  as  may  be  seen  from  the  second  fraction  (B). 

+  From  the  Transactions  of  the  Highland  and  Agricultural  Society 
of  Scotland. 


yards  wide— containing  four  drills — and  running  from 
north  to  south. 

The  manures  used  in  these  experiments  consisted  of 
slag,  superphosphate,  and  farmyard  manure.  Owing  to  a 
mistake,  nitrate  of  soda  was  forgotten  to  be  applied.  The 
variety  of  turnip  used  in  this  case  was  the  Purple  Top 
Swede.  The  manures  and  the  turnips  were  sown  on  the 
22nd  of  May.  There  was  no  rain  for  five  days  after 
sowing.  They  were  thinned  on  the  21st  of  June,  and 
lifted  on  the  igth  of  November. 

The  following  Table  exhibits  the  quantities  of  manures 
and  returns  of  turnips  yielded  by  the  different  plots  : — 

Increase  over 
Produce.  nothing  plots. 

No,  Manure.  . * — %  .- — * — 

Tons.  cwt.  Tons.  cwt. 


X. 

Nothing  .. 

16 

— 

— 

— 

2. 

6  cwt.  slag 

J7 

5 

1 

5 

3- 

2\  cwt.  super  . . 

16 

10 

— 

10 

4- 

12  cwt.  slag  . . 

18 

— 

2 

— 

5- 

6. 

5  cwt.  super  . . 

4  cwt.  slag  and 

10 

tons 

17 

15 

1 

15 

7- 

dung  .. 

4  cwt.  slag  and 

10 

tons 

20 

10 

4 

xo 

8. 

dung  .. 

6  cwt.  slag  and 

10 

tons 

20 

10 

4 

10 

9- 

dung  .. 

5  cwt,  slag  and 

10 

tons 

20 

— 

4 

— 

dung  .. 

20 

10 

4 

10 

The  largest  increase  will  be  seen  in  plot  No.  g,  receiving 
6  cwt.  slag  ;  but  between  this  plot  and  plots  Nos.  6  and  7 
—  receiving  4  cwt.  of  slag  and  10  tons  dung — there  is 
pradically  very  little  difference. 

The  largest  increase  is  in  plots  Nos.  5  to  g,  receiving 
different  quantities  of  slag  along  with  10  tons  of  dung, 
the  plots  receiving  the  smaller  quantity  of  slag  showing 
an  equal  increase  to  those  receiving  the  larger  quantity 
of  slag.  With  regard  to  the  plots  receiving  slag  and 
super  alone,  it  will  be  seen  that  in  both  cases  the  slag 
gives  distinctly  better  results  than  the  super.  The 
following  Table  exhibits  the  cost  of  the  manures  and  the 
value  of  the  increase.  The  turnips  were  sold  at  16s.  per 
ton  : — 


Value  of  increase 


No. 

Manure. 

Cost. 

in 

crop 

2. 

6  cwt.  slag . 

£° 

6 

0 

£ 0 

19 

6 

3- 

2 J  cwt.  super 

0 

6 

10 

0 

8 

0 

4- 

12  cwt.  slag . 

0 

12 

0 

1 

12 

0 

5- 

5  cwt.  super . 

0 

13 

8 

1 

8 

0 

6. 

4  cwt.  slag  and  10  tons 
dung . 

3 

4 

0 

3 

12 

0 

7- 

4  cwt.  slag  and  10  tons 
dung  . 

3 

4 

0 

3 

12 

0 

8. 

6  cwt.  slag  and  10  tons 
dung  . 

3 

6 

0 

3 

4 

0 

9- 

6  cwt.  slag  and  10  tons 
dung . 

3 

6 

0 

3 

12 

O 

These  figures  show  again  that  the  most  profitable 
manure  is  the  slag  ;  and  that  the  farmyard  manure,  even 
applied  at  the  rate  of  10  tons  an  acre,  did  not  pay. 

N.B. — The  following  Table  contains  the  results  of  all 
the  experiments  in  a  convenient  form. 

The  following  conclusions  may  be  drawn  from  the 
results  of  these  experiments  : — 

1.  That  while  farmyard  manure  is  valuable  in  giving 
the  crop  a  good  start  and  bringing  it  well  forward  during 
the  period  of  germination  and  early  growth  by  supplying 
a  certain  amount  of  easily  assimilable  plant  food,  and,  in 
the  case  of  dry  weather,  attracting  a  quantity  of  moisture, 
it  is  not  profitable — as  far  as  first  year’s  results  are  con¬ 
cerned — when  applied  in  such  quantities  as  20  or  even  10 
tons  per  acre. 

2.  That  the  basic  slag  proved  by  far  the  most 
economical  of  the  manures  used;  and  that,  further,  the 
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Increase  in  crops 

Manures.  Cost.  over  nothing  V^lue  of  Profit. 

plots.  increase. 


Tons.  cwt.  £ 

s. 

d. 

Slag  .. 

O 

6 

O 

6 

0 

if  •  • 

O 

6 

O 

6 

0 

if  •  * 

0 

6 

O 

6 

O 

if  *  * 

0 

12 

O 

12 

0 

n 

0 

12 

0 

12 

0 

a  •  • 

0 

12 

0 

12 

0 

Super  .. 

0 

0 

6 

10 

If  *  * 

0 

4 

0 

11 

0 

if  •  • 

0 

4 

0 

11 

0 

St 

0 

8 

0 

13 

8 

>1  •  • 

0 

8 

I 

2 

0 

if  *  * 

0 

8 

I 

2 

0 

it 

0 

9 

I 

5 

0 

Slag  .. 

0 

6 

1  4 

16 

0 

Dung  .. 

15 

0 

( * * 3  4 

Slag  .. 
Dung  . . 

0 

10 

6 

0 

3 

6 

0 

Slag  .. 
Dung  .. 

0 

10 

6 

0 

3 

6 

0 

Slag  .. 

0 

4 

,1 

0 

Dung  .. 

10 

0 

J 

a 

Slag 

0 

4 

0 

A 

0 

Dung  .. 

10 

0 

D 

4 

Slag  .. 

0 

6 

6 

6 

0 

Dung  .. 

20 

0 

Slag 

O 

12 

6 

12 

0 

Dung  .. 

20 

0 

Slag 

0 

12 

Dung  . . 

15 

0 

5 

2 

0 

Slag 

O 

14 

14 

Dung  .. 

20 

0 

Super  . . 

O 

5' 

ft 

13 

Dung  .. 

20 

oj 

u 

9 

Super  .. 

O 

7 

5 

19 

Dung  . . 

20 

0 

0 

Slag  .. 

0 

7' 

Dung  .. 

20 

0 
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larger  quantities  of  slag  proved  more  profitable  than  the 

smaller. 

3.  That  superphosphate  of  lime  was  also  a  profitable 
manuie,  and  that,  as  in  the  case  of  the  slag,  the  larger 
quantities  gave  better  results  than  the  smaller. 

4.  That  nitrate  of  soda  in  every  case  showed  itself  to 
be  a  most  profitable  manure. 


The  Determination  of  Sulphur  in  Combustibles 
by  the  Eschka  Process. — This  method  has  been  dis¬ 
cussed  in  the  “  Bulletin  of  the  Engineers’  Society  of 
Western  Pennsylvania.”  According  to  Mr.  Jas.  Handy 
the  Eschka  process  furnishes  identical  results  both  in  its 
original  form  and  in  the  modification  introduced  by  Dr. 
Ifundeshagen,  which  latter  presents  no  advantages.  An¬ 
other  chemist  present,  Mr.  Jas.  Camp,  confirmed  the 
results  of  Mr.  Handy.—  Rev.  Umv.  des  Mines,  xx  ,  No.  2. 


ON  THE 

GRAVIMETRIC  COMPOSITION  OF  WATER.* 

By  W.  DITTMAR,  LL.D.,  F.R.S.,  F.R.S.E., 
and  J.  B.  HENDERSON. 

(Continued  from  p.  78). 

Effect  of  Vitrioled  Pumice  on  Hydrogen  Gas. 

To  form  an  idea  of  the  extent  to  which  Dumas’s  syntheses 
may  have  been  vitiated  by  the  formation  of  sulphurous 
acid  in  the  vitrioled  pumice  tubes  which  he  used  for  dry¬ 
ing  his  hydrogen,  we  produced  a  continuous  current  of 
Dumas’s  hydrogen  and  determined  the  volume  of  a  stan¬ 
dard  solution  of  permanganate  which  a  given  volume  of 
the  gas  decolorised. 

As  a  necessary  preliminary,  a  current  of  hydrogen, 
*  Proceeding;  0/  the  Philosophical  Society  of  Glasgow. 
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which  had  been  purified  only  by  passing  it  through  the 
acetate  of  lead,  the  nitrate  of  silver,  and  the  caustic 
potash  tubes  of  the  Dumas’s  set,  was  sent  through  a 
quantity  of  acidulated  water  which  had  been  just  barely 
reddened  by  addition  of  a  drop  of  permanganate.  After 
the  gas  had  been  going  through  for  four  hours,  the  reagent 
had  turned  brownish  through  partial  redudtion  of  the 
Mn207  to  Mn02  ;  hence  it  was  proved  that  pure  hydrogen 
does  not  adt  sufficiently  on  permanganate  to  prohibit  the 
projected  method  of  analysis. 

This  point  being  settled,  the  two  long  vitriol  tubes 
were  appended  to  the  Dumas’s  set,  the  hydrogen  turned 
on,  and  kept  going  until  all  the  air  was  sure  to  be  expelled. 
The  following  set  of  successive  apparatus  (see  Fig.  7)  was 


then  appended  to  the  outlet  of  the  last  vitriol  tube  : — A 
test-tube,  B,  containing  some  water  and  dilute  sulphuric 
acid ;  a  similar  test-tube,  C,  charged  with  alkaline  per¬ 
manganate  ;  two  small  successive  U-tubes,  D  and  E, 
charged,  the  first  with  fragments  of  caustic  potash,  the 
second  with  vitrioled  pumice  ;  and  lastly,  a  test-tube, 
F,  similar  to  B  and  C.  The  test-tubes  B  and  F  both 
communicated  with  a  burette  containing  standard  per¬ 
manganate.  From  the  outlet  of  F  the  gas  passed  into  a 
graduated  Pisani  bottle  to  be  measured  there.  The  appa¬ 
ratus  being  adjusted,  hydrogen  was  passed  through  it, 
and  the  sulphurous  acid  contained  in  the  gas  titrated  as 
it  came  by  occasional  addition  of  permanganate  from  out 
of  the  burette  so  as  to  maintain  a  distind  red  colouration 
in  the  respective  liquids.  The  maintenance  of  the  end 
reaction,  however,  became  more  and  more  difficult  as  the 
experiment  progressed,  on  account  of  the  formation  of 
precipitates  of  Mn02  in  the  reagents. 

In  all,  12  litres  of  gas  were  passed  through  the  appa¬ 
ratus,  and,  as  far  as  we  were  able  to  determine  the  S02, 
it  amounted  to  4-8  m.grms.  in  test-tube  B,  and  to  o'4S 
m.grm.  in  F.  These  numbers  of  course  could  be  looked 
upon  only  as  rough  approximations. 

Hence,  in  a  Second  Experiment ,  the  sulphurous  acid  in 
the  gas  was  determined  more  exactly  by  passing  it  through 
8  c.c.  and  4  c.c.  of  permanganate  (1  c.c.  =  5  572  m.grm. 
of  iron)  contained  in  two  successive  Erlenmeyer  flasks,  B 
and  C  (substituted  for  the  test-tubes  previously  used), 
besides  some  sulphuric  acid,  and  determining  the  S02 
absorbed  at  the  end  of  the  experiment  by  adding  a  known 
excessive  weight  of  standardised  ferrous  sulphate  and 
titrating  back  with  the  permanganate.  The  tube  F  re¬ 
ceived  0'3  c.c.  of  permanganate,  which  were  just  decolor¬ 
ised  by  the  10  litres- of  gas  which  passed  through  the 
apparatus  in  three  hours.  The  S02  absorbed  in  B  and  C 
amounted  to  ii’Sg  m.grms.,  or  to  rig  m.grm.  per  litre. 
Before  this  experiment  was  started  the  Dumas’s  set  of 
purifying  tubes,  including  the  two  terminal  vitriol  tubes, 
had  been  standing  filled  with  hydrogen  for  two  days. 

Hence,  in  a  Third  Experiment,  those  two  tubes  were 
emptied  out,  and  the  vitrioled  pumice  fragments  evapo¬ 
rated  to  dryness  in  a  platinum  basin ;  fresh  vitriol  was 
then  poured  on  them,  and  the  greater  part  of  this  again 
was  chased  away  by  evaporation.  The  pieces  of  pumice 
were  then  lifted  out  by  means  of  a  platinum  forceps,  re¬ 
placed  in  their  tubes,  and  the  experiment  then  started 
without  unnecessary  delay.  The  residual  vitriol  in  the 
basin  was  tested  for  sulphurous  acid  and  found  pure.  In 
3-5  hours  18  litres  of  hydrogen  were  passed  through.  The 


S02  formed  amounted  to  16-4  m.grms.,  or  to  o'gi  m.grm. 

per  litre  of  gas. 

Dumas’s  syntheses,  as  we  are  told,  often  took  over 
twelve  hours  for  their  completion  ;  hence,  in  ail  those 
cases  in  which  vitriol  was  used  as  a  dehydrating  agent, 
the  hydrogen  must  have  been  contaminated  with  sul¬ 
phurous  acid.  For  every  2  m.grms.  of  S02  which  passed 
over  Dumas’s  red-hot  oxide  of  copper,  the  residual  copper 
contained  1  m.grm.  of  sulphur  as  Cu2S,  and  the  water 
colleded  included  1-125  m.grm.  of  water  produced  from 
the  oxygen  of  the  sulphurous  acid.  Supposing  the  loss 
of  weight  suffered  by  the  redudion  tube  amounted  to  S, 
and  the  weight  of  S02  ading  upon  the  oxide  of  copper 
was  =  n,  the  oxygen  which  produced  the  W  parts  of 

11  n 

water  obtained  amounted  to  S  +  —  +  —  =  S+»  parts. 
Hence  we  have  for  the  true  value  k0  of  the  ratio  H20  :  0, 

io=  w  =(  w  „*)x  . 

S  +  n  b  i+w/S 

For  a  guess  at  the  correding  fador,  let  us  take  S  = 
8000  m.grms.,  and  assume  that  the  hydrogen  used  for  the 
conversion  of  that  oxygein  into  water  amounted  to  12 
litres  ;  whence  n  =  i2XO-gi  by  Experiment  III.  Hence 
11 

1  :  (r  +  "g)  =  i  —  0-001365.  Now,  according  to  our  cal¬ 
culation,  Dumas’s  value  for  k,  uncorreded  for  adven¬ 
titious  oxygen,  was  =  1-12547;  hence  we  have  by  the 
formula,  #0=1-12393,  a°d  for  H2  :  O  the  number  0-12393. 

Those  of  Dumas’s  syntheses,  in  which  phosphoric 
anhydride  was  used  instead  of  oil  of  vitriol,  ought  to  be 
free  of  the  sulphurous  acid  error,  but  we  do  not  find  any 
confirmation  of  this  in  his  tabular  statement  of  results; 
hence  we  presume  that  the  phosphoric  anhydride  was 
used  only  as  an  auxiliary  to  oil  of  vitriol. 

Some  time  after  these  experiments  had  been  made,  it 
struck  us  that  we  had  better  make  sure  of  our  theory  of 
the  effed  of  the  sulphurous  acid  in  the  hydrogen  on  the 
results  of  a  synthesis  of  water.  After  some  pioneering 
work,  the  following  method  was  adopted  and  carried 
out : — 

A  combustion-tube,  charged  with  pure  reduced  copper, 
was  made  to  communicate,  by  its  outlet  end  (indiredly 
vide  infra),  with  a  graduated  Pisani  bottle,  and  by  its  in¬ 
let  end  with  a  two-way  glass  stopcock  communicating 
with  a  Kipp  (charged  with  zinc  and  dilute  sulphuric  acid) 
in  such  a  manner  that  we  were  able  to  let  the  hydrogen 
go  by  either  of  two  prescribed  ways  (see  Fig.  10).  The 


hydrogen  was  purified  by  passing  it,  first  through  a  large 
tower  filled  with  pieces  of  caustic  soda,  and  then  through 
a  tube  full  of  red-hot  copper  gauze.  If  the  gas  went  one 
way,  it  entered  the  combustion  tube  containing  the 
teduced  copper  as  it  was  ;  if  it  went  the  other  way,°t  had 
to  pass  through  a  two- litre  bottle,  b,  which  was  almost 
completely  filled  with  a  solution  of  sulphurous  acid.  A 
special  experiment  showed  that  the  gas,  as  it  came  out 
of  the  sulphurous  acid  bottle,  contained  3-16  m.grms  of 
S02  per  litre. 

In  the  experiment,  the  first  step  was  to  pass  pure  hy¬ 
drogen  over  the  red-hot  reduced  copper.  A  test-tube  con¬ 
taining  a  quantity  of  acidulated  water,  coloured  just  per¬ 
ceptibly  with  permanganate,  was  then  inserted  between 
the  outlet  end  of  the  reduced  copper  tube  and  the  Pisani 
bottle,  and  seven  litres  of  hydrogen,  contaminated  with 
S02  were  passed  through.  The  permanganate  retained 
its  colour,  showing  that  no  S02  got  past  the  red-hot 
copper.  In  a  subsequent  experiment,  the  combustion 
tube  was  filled  with  oxide  of  copper,  and  an  apparatus  for 
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the  collection  of  the  water  formed  inserted  between  the 
oxide  of  copper  tube  and  the  test-tube.  As  in  the  former 
case  the  reduction  was  started  with  pure  hydrogen,  im¬ 
pure  hydrogen  was  then  made  to  go  through,  and  pure 
hydrogen  again  substituted  for  it  at  the  end.  About  50 
grms.  of  oxide  of  copper  were  used,  corresponding  to  10 
litres  of  hydrogen.  The  permanganate  in  the  test-tube 
retained  its  colour,  and  the  water  collected  as  such  was 
found  free  of  sulphurous  acid.  This  shows  that  neither 
copper  nor  oxide  of  copper  allows  any  sulphurous  acid  to 
pass,  or,  in  other  words,  that  the  sulphurous  acid  is 
decomposed  completely  with  formation  of  sulphide  of 
copper. 

(To  be  continued). 


JEAN  SERVAIS  STAS. 

It  is  a  year  since  Science  lost  one  of  its  most  eminent 
representatives  in  the  person  of  Jean  Servais  Stas.  Six 
months  before  his  death,  when  the  Academy  of  Belgium 
celebrated  the  rare  anniversary  of  fifty  years  of  assiduous 
participation  in  his  researches, — fifty  years  filled  with 
the  most  persevering  industry,  the  most  remarkable  dis¬ 
coveries, — Europe  and  America  joined  in  hailing  this  great 
genius,  this  powerful  and  laborious  investigator. 

The  researches  of  Stas  on  the  atomic  weights,  on  the 
laws  of  chemical  proportions,  on  nicotine  and  the  organic 
alkalies,  on  the  constitution  of  matter,  and  on  solar  light, 
have  placed  him  from  the  outset  of  his  career  and  kept 
him  up  to  its  conclusion  in  the  first  rank  among  the 
masters  of  modern  chemistry.  As  a  superior  analyst  his 
works  are  of  fundamental  importance,  and  have  supplied 
chemistry  with  foundations  which  cannot  be  shaken.  By 
the  extent  of  his  researches,  the  profundity  of  his  insight, 
the  accuracy  and  the  novelty  of  his  methods,  the  works  of 
Stas  have  become  classical,  and  his  name  is  inseparable 
from  the  very  principles  of  Science. 

This  is  not  the  limit  of  his  fruitful  influence.  As  Pro¬ 
fessor  for  twenty-five  years  at  the  Military  School  he  has 
exercised  a  durable  influence  by  his  example  and  his 
advice.  As  a  Commissioner  of  the  Mint  from  1865  to 
1872  he  brought  this  delicate  function  into  exceptional 
prominence  by  the  moral  authority  which  in  him  was 
combined  with  the  scientific  spirit  in  so  high  a  degree. 
The  services  which  he  rendered  to  the  superior  Sanitary 
Council,  to  the  Central  Statistical  Commission,  to  Uni¬ 
versity  education,  to  the  State  Agricultural  Laboratories, 
to  the  National  Bank,  and  to  various  important  branches 
of  industry  are  not  forgotten.  At  the  Conference  on  the 
Metre  and  at  the  International  Committees  of  Weights 
and  Measures  the  a&ivity  of  Stas  was  not  less  important, 
and  the  conclusions  of  his  prolonged  researches  are  now 
part  and  parcel  of  public  law  in  most  civilised  nations. 

It  would  be  superfluous  to  insist  on  his  great  and  mani¬ 
fold  merits ;  they  have  been  admitted  at  their  full  value 
by  the  unanimous  testimony  of  the  most  eminent  savants 
of  our  epoch. 

The  man,  we  must  remember,  was  always  on  a  level 
with  his  work.  Nobility  of  soul,  firmness  of  convictions, 
disinterestedness  carried  to  the  length  of  self-sacrifice, 
extreme  simplicity  of  life,  affectionate  devotion  to  his 
friends,  his  colleagues,  his  pupils,  to  everyone  who  sought 
his  advice  or  his  support, — these  were  the  universally 
known  features  of  the  moral  character  of  Stas. 

The  memory  of  such  a  man  cannot  be  too  much  honoured. 
The  true  monument  is  his  works.  Unfortunately,  copies 
of  the  works  of  Stas  have  become  scarce.  The  first  duty 
which  his  friends  and  admirers  seek  to  fulfil  towards  him 
is  to  secure  the  perpetuity  of  his  works  by  a  wide  circu¬ 
lation.  A  new  edition,  grouping  his  memoirs,  notes,  and 
reports,  scattered  in  fifty  volumes,  and  reproducing  them 
in  a  more  convenient  form,  is  a  necessary  enterprise. 

A  commemorative  monument  will  complete  this  hom¬ 
age,  and  will  recall  a  life  entirely  devoted  to  Science  and 
to  the  public  good. 


In  order  to  accumulate  the  resources— relatively  con¬ 
siderable — which  will  be  necessary  to  raise  such  a  monu¬ 
ment,  and  to  re-edit  the  works  of  Stas,  we  make  a  warm 
appeal  for  the  assistance  of  all  who  are  interested  in  the 
progress  of  Science  and  of  mankind. 

Adhesions  and  subscriptions  will  be  received  by  M.  L, 
Errera,  1,  Place  Stephanie,  Brussels. 
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Roscoe,  E.  Rousseau,  J.  Sauveur,  Hugo  SchifF,  M.  Schut- 
zenberger,  E.  Solvay,  W.  Spring,  Th.  Swarts,  Fr.  Terby, 
E.  Terssen,  C.  von  Than,  William  Thomson  (Lord 
Kelvin),  G.  Tiberghein,  M.  Troost,  J.  Tyndall,  C.  van 
Bambeke,  Ed.  van  Beneden,  P.  J.  van  Beneden,  van  den 
Kerchove,  Van  der  Kelen,  G.  Van  der  Mensbrugge,  J. 

D.  van  der  Plaats,  M.  Vandevelde,  V.  van  Hoegaerden, 
H.  Van  Neuss,  van  Riemsdyk,  J.  H.  van ’t  Hoff,  A. 
Vergote,  Th.  Vincotte,  Dr.  V.  Vleminckx,  H.  Wauwer- 
mans. 


PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY. 

Ordinary  Meeting,  January  19th,  1893. 

Prof.  A.  Crum  Brown,  President,  in  the  Chair. 

(Concluded  from  p.  82). 

101.  “  Salts  of  Active  and  Inactive  Glyceric  Acid  ;  the 
Influence  of  Metals  on  the  Specific  Rotatory  Power  of 
Active  Acids."  By  Percy  F.  Frankland,  F.R.S.,  and 
J.  R.  Appleyard. 

The  authors  have  prepared  and  analysed  a  number  of 
salts  both  of  ordinary  glyceric  acid  and  of  the  dextro¬ 
rotatory  variety  previously  described  by  P.  F.  Frankland 
and  Frew  (C.  S.  Trans.,  1891,  96) ;  the  solubilities  of 
many  of  them,  and  also  the  specific  rotatory  power  in 
the  case  of  the  adtive  salts,  have  been  ascertained.  The 
composition  and  solubilities  of  the  corresponding  salts  are 
contrasted. 

The  specific  rotatory  powers  of  the  several  salts, 
determined  in  solutions  containing  about  10  per  cent,  are 
recorded  in  the  following  table,  together  with  the  molecu¬ 
lar  rotations  of  the  salts  and  the  calculated  specific  rota¬ 
tion  of  the  glyceric  acid  corresponding  to  each  salt. 

The  authors  point  out  that  the  variations  in  the  values 
for  the  specific  rotation  of  the  glyceric  acid  according  to 
the  different  metals  present  in  the  salt.  These  values 
may  be  represented  in  round  numbers,  as  unity  in  the 
case  of  the  acid  potassium  salt,  i'5  in  the  case  of  the 
salts  of  the  alkaline  earths,  2  in  that  of  the  salts  of  the 
alkalis,  magnesium,  and  cadmium,  and  3  in  the  case  gf 
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Equivalent 

Specific  rotation, 

Molecular  rotation, 

specific  rotation 

Salt. 

Mo. 

M  x  fa]  d  

IOO 

of  glyceric  acid 

c3H6o4. 

Li(C3H504) . 

-23-14° 

-21-83° 

Na(C3H504) . 

-2065 

-19-48 

K(C3H504) . 

-23-70 

—  22-36 

K(C3H504)(C3H604)  .. 

....  -  9-24 

-23*10 

— 10-90 

NH4(C-H504!  ..  .. 

..  ..  -18-05 

—  22'20 

—  20-94 

Ca(C3H504)2  ..  .. 

••  ••  — 13‘34 

—  33  '35 

-15-73 

Sr(C3H504)2 . 

“35  '44 

- 16-72 

Ba(C3H504)2  . 

-3473 

-16-38 

Mg(C3H504)2 . 

-46-99 

—  22-i6 

Zn(C3H504)2  . 

-65-05 

-30-69 

Cd(C3H504)2  . 

-49’23 

-  23-22 

the  zinc  salt.  They  compare  these  results  with  those 
which  have  been  obtained  by  other  observers  in  the  case 
of  other  aCtive  acids  and  which  have  led  to  the  generally 
accepted  doCtrine  that  the  activity  of  an  acid  is  influenced 
by  the  nature  of  the  metal  introduced  in  forming  the  salt. 
This  doCtrine  is  founded  on  the  observations  of  Hoppe- 
Seyler  on  cholalic  acid,  of  Oudemans  on  podocarpic  and 
quinic  acids,  of  Hartmann  on  camphoric  acid,  and  of 
Landolt  on  tartaric  acid.  The  authors,  however,  call 
attention  to  the  fundamental  optical  difference  between 
most  of  these  acids  and  glyceric  acid  :  thus  the  rotation 
of  the  glycerates  is  both  opposite  in  sign  and  much  greater 
in  degree  than  that  of  the  acid,  whilst,  on  the  contrary, 
cholalic  and  camphoric  acids  have  a  greater  rotation  than 
may  be  deduced  from  their  salts ;  and  podocarpic  acid 
again  has  practically  the  same  rotation  as  may  be  calcu¬ 
lated  from  its  sal's.  Quinic  acid,  however,  has  a  some¬ 
what  higher  rotation  than  that  deducible  from  its  salts, 
and  the  same  relationships  between  the  rotations  of  the 
quinates  subsist  in  miniature  as  are  exhibited  on  an 
exaggerated  scale  by  the  glycerates;  zinc  quinate  having 
a  distinctly  higher,  and  barium  quinate  a  distinctly  lower, 
rotation  than  that  of  the  other  quinates.  In  the  case  of 
tartaric  acid,  again,  a  much  higher  rotation  may  be 
deduced  from  its  salts  than  is  shown  by  the  acid,  but  the 
salts  of  tartaric  acid  which  have  been  examined  for  rota¬ 
tion  are  just  those  in  which  only  comparatively  insignifi¬ 
cant  differences  are  observable  in  the  case  of  the 
glycerates,  viz.,  the  salts  of  the  alkaline  metals  and 
magnesium  ;  on  the  other  hand,  the  excessively  high 
rotation  of  tartar  emetic  shows  that  the  antimonyl  group, 
at  any  rate,  has  a  most  important  influence  in  affecting 
the  rotation  of  the  acid.  In  the  case  of  laCiic  acid,  how¬ 
ever,  there  is  the  fullest  analogy  to  glyceric  acid,  the 
rotation  of  the  laClates  being  both  opposite  in  sign  and 
much  greater  in  degree  than  that  of  the  acid,  the  ratio  of 
the  rotation  in  the  zinc  salt  to  that  in  the  calcium  salt 
(the  only  two  laCtates  which  have  had  their  rotation 
determined)  being  also  almost  identical  for  laCtic  and 
glyceric  acid,  being  i-8o5  and  1-951  respectively. 

Before  drawing  any  conclusions  from  these  remarkable 
apparent  relationships,  the  authors  intend  making  a  more 
detailed  investigation  of  the  rotations  of  these  and  other 
salts  in  solutions  of  different  concentration.  The  results, 
however,  as  far  as  they  go,  appear  to  lend  support  and  to 
extend  the  views  on  multiple  rotation  which  have  been 
expressed  by  Mulder  {Chan.  Zeit.,  1868,  58),  Krecke  (y. 
Pr.  Chem.,  v.,  1872,  6),  Landolt  ( Ber .,  vi.,  1873,  1073), 
and  M.  Thomsen  {Ber.,  1880,  2168,  2264,  2269  ;  1881,  29, 
134,  203,  807,  1647),  but  subsequently  controverted  by 
Landolt  {Ber.,  1881,  296,  1048)  and  Oudemans  {Rec. 
Trav.  Chitn.,  1885). 

102.  “  Dibromo-fi-lapachone.”  By  Samuel  C.  Hooker 
and  A.  D.  Gray. 

Dibromo-/3-lapachone  was  first  obtained  in  very  small 
quantity  as  a  secondary  product  in  the  preparation  of 
brorr.o-/9-!apaehone  ( cf ,  Trans.,  1892,  640)  ;  although  it 
was  formed  in  the  preparation  of  bromo  /3-lapachone  from 
lapachol,  it  was,  neveitheless,  impossible  to  produce  it 


from  bromine  and  pure  bromo-fl-lapachone.  It  is  now 
shown  that  hydrogen  bromide  plays  an  important  part  in 
the  conversion  of  the  mono-  into  the  di-bromo-derivative, 
an  unstable  additive  compound  of  the  former  with  bromine 
and  hydrogen  bromide  being  produced,  which  slowly 
passes  into  dibromo-/3Tapachone.  A  number  of  deriva¬ 
tives  prepared  from  dibromo-/3-lapachone  are  described. 

103.  “  The  Conversion  of  Para-  into  Ortho  -  quinone 
Derivatives.”  By  Samuel  C.  Hooker. 

The  author  announces  that  he  will  subsequently  adduce 
experimental  evidence  showing  that,  both  in  the  lapachol 
and  other  groups,  compounds  derived  from  crnaphtha- 
quinone,  of  the  type  represented  by  formula  I.,  are  far 
more  readily  converted  by  the  action  of  acids  into  anhy¬ 
drides  derived  from  (3  -  naphthaquinone  (II.)  than,  as 
might,  perhaps,  have  been  expected,  into  anhydrides  of 
the  a  quinone  type  (III.). 


C - O 

\/\/ 

II. 


CO 


CO 

III. 


Thus,  the  benzal-dis-hydroxy-a  naphthaquinone  of 
Zincke  and  Thelen  {Ber.,  xxi.,  2203)  is  quantitatively 
converted  into  an  anhydride  derived  from  the  /3-quinone. 
A  variety  of  similar  compounds,  derived  from  aldehyds 
other  than  benzaldehyds,  have  been  prepared. 

It  will  also  be  shown  that,  as  in  the  case  of  the  /3-lapa- 
chones,  the  converse  change  of  /8-quinone  anhydrides 
into  a-quinone  derivatives  is  easily  effected  by  boiling 
with  dilute  solutions  of  caustic  alkali.  It  is  proposed  to 
extend  the  experiments  to  hydroxyquinones  generally. 

104.  “  The  Nitro  derivatives  of  Phenolphthalein.”  By 
John  A.  Hall,  M.Sc. 

The  author  calls  attention  to  the  previous  incidental 
references  to  nitro-derivatives  of  phenolphthalein  by 
Baeyer  (Annalen,  ccii. ,  73),  Frande  [Ibid.,  p.  154),  and 
O.  Fischer  {Ibid.,  ccvi.,  99). 

As  a  pure  dinitro-derivative  was  not  obtained  by  nitra¬ 
ting  a  sulphuric  acid  solution,  phenolphthalein  was  dis¬ 
solved  in  ten  times  its  weight  of  acetic  acid  ;  a  mixture 
of  nitric  acid  and  acetic  acid  was  slowly  added  to  the 
solution,  keeping  the  temperature  below  10°;  2  mols.  of 
nitric  acid  were  required  by  each  mol.  of  phenolphthalein. 
After  a  time,  a  considerable  quantity  of  yellow  needles 
separated,  which,  after  repeated  ie  -  crystallisations, 
melted  constantly  at  196°.  A  nitrogen  determination 
gave  6*91  per  cent;  that  calculated  for  dinitrophenol- 
phthalein,  Ci0HI208N2,  is  6-86  per  cent. 

Dinitrophenolphthalein  forms  yellow  needles,  fairly 
soluble  in  acetic  acid  and  alcohol ;  it  dissolves  in  alkalis 
with  a  yellow  colour,  but  has  practically  no  affinity  for 
animal  fibres.  On  reduction  with  sodium  sulphide,  it 
yields  a  fine  blue  solution,  which,  however,  is  very  un- 
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stable.  Frande  states  that,  on  reduction,  his  dinitro- 
cresolphthalein  yielded  a  blue  solution,  from  which  he 
isolated  an  amido  -  compound,  but  apparently  did  not 
analyse  it.  Some  attempts  were  made  to  condense 
pht'nalic  anhydride,  and  ortho-  or  para-nitrophenol,  but 
without  success. 

Tetranitrophenolphthalein.—  Phenolphthalein  dissolved 
in  five  times  its  weight  of  sulphuric  acid  was  nitrated  with 
2  mol.  proportions  of  nitric  acid  at  about  10°;  the  mixture 
was  allowed  to  stand  about  two  hours,  and  its  temperature 
was  then  raised  to  from  20°  to  30”,  and  kept  between  these 
limits  during  the  addition  of  another  equal  weight  of 
nitric  acid  ;  as  this  second  part  of  the  nitration  did  not 
seem  to  proceed  so  rapidly  as  the  first,  the  mixture  was 
allowed  to  stand  twelve  hours,  then  poured  into  a  large 
volume  of  water:  the  nitro-compound  separated  as  a 
white  precipitate,  which  was  filtered  and  washed  till  free 
from  sulphuric  acid.  The  dried  product  proved  to  contain 
about  75  per  cent  of  a  substance  soluble  in  cold  acetic 
acid  to  the  extent  of  only  about  1  per  cent,  which,  by 
repeated  re-crystallisations  from  acetic  acid  or  a  mixture 
of  phenol  and  alcohol,  was  obtained  of  a  constant  melting 
point  (244—245°).  A  nitrogen  determination  gave  10  89 
percent;  that  calculated  for  tetranitrophenolphthalein, 
C2oHioOi2N4,  is  ii'2. 

Tetranitrophenolphthalein  is  difficultly  soluble  in  most 
ordinary  solvents  ;  it  forms  pale  yellow  indistindt  crys¬ 
tals,  readily  soluble  in  alkalis;  salts  of  the  heavy  metals, 
as  barium,  lead,  and  silver,  precipitate  its  neutral  solution. 
The  sodium  salt  is  a  yellow  dye-stuff,  sold  under  the 
name  of  aurotine. 

On  alkaline  reduction  it  yields  an  unstable  blue  colour. 
It  was  also  observed  that  when  phenclphthaleinsulphonic 
acid  ( Annalen ,  ccii.,  73)  was  treated  with  2  mol.  propor¬ 
tions  of  nitric  acid  in  presence  of  sulphuric  acid,  it  yielded 
a  soluble  nitrosulphonic  acid,  but  when  4  mol.  propor¬ 
tions  of  nitric  acid  were  used  and  the  temperature  was 
allowed  to  rise  to  30°  C.,  the  produd  was  for  the  most 
part  insoluble  in  water  and  consisted  simply  of  impure 
tetranitrophenolphthalein. 

The  author  thanks  Mr.  F.  Moore,  B.Sc.,  for  the  analyti¬ 
cal  figures  which  are  quoted,  and  Dr.  Dreyfus,  Managing 
Director  of  the  Clayton  Aniline  Company,  where  the  ex¬ 
periments  were  made,  for  permission  to  publish  the 
results. 

105.  “  A  Method  for  the  Preparation  of  Acetylene .”  By 
Morris  W.  Travers. 

Maquenne  has  recently  published  ( Compt .  Rend.,  1892) 
an  account  of  a  method  of  preparing  acetylene  by  the 
interadion  of  water  and  barium  carbide,  the  carbide  being 
made  by  reducing  baiium  carbonate  with  magnesium  in 
the  presence  of  carbon,  a  method  which  affords  about  half 
the  calculated  quantity  of  barium  carbide.  Wohler  ob¬ 
tained  calcium  carbide  by  heating  calcium-zinc  alloy  with 
carbon  in  a  graphite  crucible. 

Calcium  carbide  may  be  prepared  in  quantity  by 
reducing  calcium  chloride  with  sodium  in  the  presence 
of  carbon.  The  operation  is  conduded  as  follows  45 
grms.  of  sodium  are  placed  at  the  bottom  of  a  deep  iron 
bottle,  and  an  intimate  mixture  of  powdered  gas  carbon 
and  calcium  chloride  which  has  been  well  dried  on  a  hot 
iron  dish  is  then  introduced  ;  the  top  of  the  bottle, 
furnished  with  a  long  neck,  having  been  screwed  on,  the 
bottle  is  heated  to  bright  redness  during  half  an  hour;  it 
is  then  removed  from  the  fire,  stoppered,  and  cooled  with 
water.  When  broken  away  from  the  bottle,  the  produd 
is  dark  grey  in  colour  and  consists  of  sodium  chloride, 
calcium  carbide,  and  the  excess  of  carbon  added  to  render 
the  mass  less  compad  ;  usually  about  16  per  cent  of  car¬ 
bide  is  formed,  which  is  half  the  theoretical  quantity.  In 
pradice,  x  grm.  of  sodium  thus  converted  into  carbide  is 
found  to  yield  240  c.c.  of  acetylene  instead  of  487  c.c.  the 
calculated  equivalent  quantity. 
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PHYSICAL  SOCIETY. 

Annual  General  Meeting,  February  10 th,  1893. 

Walter  Baily,  M.A.,  Vice-President,  in  the  Chair. 

The  reports  of  the  Council  and  Treasurer  were  read  and 
approved,  copies  of  the  balance  sheet  being  distributed 
to  members.  From  the  former  it  appears  that  the  Society 
now  numbers  371  ordinary  members  and  twelve  honorary 
members,  and  during  the  past  year  the  Society  has  lost 
six  members  by  death,  viz.,  the  Rev.  T.  Pelham  Dale, 
Dr.  J.  T.  Hurst,  B.  Loewy,  C.  E.  Walduck,  G.  M.  Whipple, 
and  P.  W.  Willans.  Obituary  notices  accompany  the 
report. 

The  Treasurer’s  statement  shows  the  financial  condi¬ 
tion  of  the  Society  to  be  satisfadory. 

A  cordial  vote  of  thanks  to  the  Committee  of  Council 
on  Education  for  the  use  of  the  rooms  and  apparatus  of 
the  Royal  College  of  Science  was  proposed  by  Mr.  Shel- 
ford  Bidwell,  seconded  by  Mr.  Blakesley,  and  carried 
unanimously.  A  similar  vote  was  accorded  to  the  auditors, 
Mr.  H.  M.  Elder  and  Mr.  A.  P.  Trotter,  on  the  motion  of 
Dr.  Gladstone,  seconded  by  Prof.  S.  P.  Thompson.  Prof. 
Ramsay  proposed  a  vote  of  thanks  to  the  Officers  of  the 
Society  for  their  services  during  the  past  year;  this  was 
seconded  by  Prof.  Fuller  and  carried.  Prof.  Perry 
responded. 

The  following  gentlemen  were  declared  duly  eleded 
to  form  the  new  Council : — 

President — Prof.  A  W.  Rucker,  M.A.,  F.R.S. 

Vice-Presidents — Walter  Baily,  M.A.,  Major-General 

E.  R.  Festing,  R.E.,  F.R.S.,  Prof.  J.  Perry,  D. Sc.,  F.R.S. , 
Prof.  S.  P.  Thompson,  D.Sc.,  F.R.S. 

Secretaries — H.  M.  Elder,  M.A.,  50,  City  Road,  E.C., 
and  T.  FI.  Blakesley,  M.A.,  M.Inst.C.E,,  3,  Eliot  Hill, 
Lewisham,  S.E. 

Treasurer — Dr.  E.  Atkinson,  Portesbery  Hill,  Camber- 
ley,  Surrey. 

Demonstrator — C.  Vernon  Boys,  F.R.S.,  Physical  Labo¬ 
ratory,  South  Kensington. 

Other  Members  of  Council — Shelford  Bidwell,  M.A., 
LL.B.,  F.R.S.,  W.  E.  Sumpner,  D.Sc.,  Prof.  G.  Fuller, 
J.  Swinburne,  Prof.  J.  V.  Jones,  M.A.,  Rev.  F.  J.  Smith, 
M.A.,  Prof.  G.  M.  Minchin,  M.A.,  L.  Fletcher,  M.A., 

F. R.S.,  Prof.  O.  Henrici,  Ph.D. ,  F.R.S.,  James  Wims- 
hurst. 

In  response  to  invitations  for  suggestions  regarding 
the  working  of  the  Society,  Prof.  S.  P.  Thompson  said 
all  must  appreciate  the  efforts  of  the  late  Council,  and 
particularly  of  the  honorary  secretaries,  in  making  the 
Society  better  known.  But  he  could  not  help  thinking 
that  theie  were  many  persons  among  teachers  of  physics 
and  scientific  amateurs  whose  adive  sympathies  it  was 
desirable  to  engage,  who  were  not  yet  associated  with 
the  Society.  Perhaps  the  time  of  meeting  was  not  con¬ 
venient  for  all,  but  he  thought  much  might  be  done  by 
freely  circulating  particulars  of  what  was  going  on  at  the 
meetings.  The  daily  papers  merely  announced  the  meet¬ 
ings,  but  said  nothing  as  to  the  place  of  meeting  or  the 
papers  to  be  read.  In  his  opinion  the  Society  did  not 
take  the  position  in  the  scientific  world  to  which  it  was 
entitled,  and  he  wished  to  inspire  members  with  a  deter¬ 
mination  to  bring  its  claims  prominently  forward. 

Mr.  Blakesley  pointed  out  that  almost  all  the  scien¬ 
tific  and  technical  papers  gave  full  announcements  of  the 
meetings  and  of  the  papers  to  be  read. 

Mr.  W.  F.  Stanley  said  Friday  afternoon  was  not 
convenient  for  scientific  men  engaged  in  trade. 

The  meeting  was  then  resolved  into  an  Ordinary 
Science  Meeting,  and  Mr.  C.  E.  Grove  was  eleded  a 
member  of  the  Society. 

Dr.  J.  H.  Gladstone,  F.R.S.,  read  a  paper  on  “  Some 
Recent  Determinations  of  Molecular  Refraction  and  Dis¬ 
persion." 


CHFtUb'c>A4L  iNo3VS’  \  Separation  and  Striation  of  Rarefied  Gases, 
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The  paper  relates  to  the  new  metallic  carbonyls,  the 
metals  indium  and  gallium,  sulphur,  and  to  liquefied 
oxygen,  nitrous  oxide,  and  ethylene.  The  carbonyls 
were  found  to  be  extremely  refradive  and  enormously 
dispersive.  For  iron  pentacarbonyl,  Fe(CO)5,  the  mole¬ 
cular  refradion  for  the  line  a  of  hydrogen  was  found  to 
be  about  68-5,  and  the  molecular  dispersion  between  y  and 
a  of  hydrogen  6-6.  For  nickel  tetracarbonyl,  Ni(CO)4, 
the  corresponding  numbers  are  577  and  5'93.  In  dis¬ 
cussing  the  results  it  was  pointed  out  that  if  the  mole¬ 
cular  tefradlion  of  CO  be  taken  as  8-4,  the  value  expedled 
in  organic  substances,  then  the  atomic  dispersion  of  nickel 
and  iron  come  out  greatly  in  excess  of  the  known  values 
as  determined  from  solutions  of  their  salts.  The  author 
considers  the  most  probable  explanation  of  the  excessive 
refradlions  and  dispersions  of  the  carbonyls  is  to  be  sought 
in  the  peculiar  arrangement  of  the  CO,  and  on  optical  as 
well  as  chemical  grounds  accepts  the  ring  formulae  indi¬ 
cated  by  Mr.  Mond  in  his  ledture  at  the  Royal  Institution, 
viz.  : — 
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On  this  supposition  the  molecular  refradtion  of  CO  comes 
out  irg  from  the  nickel  compound  and  ix’3  from  the  iron 
ore,  whilst  the  molecular  dispersion  (>-a)  is  about  17 
in  each  case.  For  indium  and  gallium  the  atomic 
refradlions,  calculated  from  latest  data,  are  137  and  n'6 
respectively.  Sulphur  has  been  examined  in  the  states 
of  solid,  liquid,  and  gas,  and  also  in  simple  chemical 
combination,  and  in  solution,  all  the  resulting  numbers 
for  its  atomic  refraction  being  remarkably  concordant. 
For  the  line  C  this  is  about  16.  The  dispersions  in  all 
the  different  states  are  also  in  close  agreement.  Numbers 
relating  to  carbon  and  chlorine  are  also  given. 

The  specific  refractions  of  oxygen,  nitrous  oxygen,  and 
ethylene  in  the  liquid  states  had  been  recently  determined 
by  Profs.  Liveing  and  Dewar.  For  liquid  oxygen  the 
refraction  equivalent  (3 '182)  differs  little  from  that 
deduced  from  gaseous  oxygen  at  ordinary  temperatures 
(3’03i6),  and  also  corresponds  fairly  closely  to  the  3-o 
obtained  by  Landolt  from  organic  compounds.  Liquid 
nitrous  oxide  gave  ii'4i8  and  ii,84o  as  the  molecular 
refractions  for  the  red  ray  of  lithium  and  the  line  G 
respectively.  In  discussing  these  numbers  it  was  pointed 
out  that  nitrogen  in  nitrous  oxide  was  not  in  the  same 
condition  as  nitrogen  in  ammonia.  The  latest  deter¬ 
minations  with  liquid  ethylene  gave  the  molecular 
refraction  for  the  line  A  as  i7'4i,  the  theoretical  value 
being  iT^o,  thus  showing  very  close  agreement. 

Mr.  E.  C.  C.  Baly  made  a  communication  on 
“  Separation  and  Siriaiion  of  Rarefied  Gases  under  the 
Influence  of  the  Electric  Discharge .” 

On  examining  with  a  spectroscope  a  vacuum  tube,  con¬ 
taining  a  small  quantity  of  hydrogen,  the  author  noticed 
that  the  hydrogen  lines  were  strongly  visible  in  the  nega¬ 
tive  glow,  but  could  not  be  seen  in  the  body  of  the  tube. 
This  observation  was  confirmed  by  examining  other 
tubes,  and  seemed  to  point  to  a  separation  of  gases  in 
the  tube.  From  subsequent  experiments  it  also  appeared 
that  the  striae  were  due  to  this  separation.  By  using  a 
double  tube  containing  a  mixture  of  carbon  dioxide  and 
hydrogen,  whose  parts  were  connected  by  a  narrow  neck 
which  could  be  sealed,  and  the  parts  detached,  the  gases 
were  fractionated  by  the  discharge.  After  sealing  off,  the 
spedra  of  the  two  parts  were  examined  ;  the  one  that  had 
formed  the  positive  pole  showed  only  a  trace  of  hydrogen, 
whilst  the  other  showed  it  brilliantly.  Other  mixtures 
gave  similar  results,  and  the  separation  was  found  not  to 
depend  on  the  relative  molecular  weights  of  the  gases.  A 


very  close  connedion  between  separation  and  striae  was 
noticed,  the  two  phenomena  always  occurring  together. 
On  using  a  tube  with  a  very  minute  negative  eledrode  to 
avoid  the  negative  glow,  neither  striation  nor  separation 
took  place,  but  on  reversing  the  current  so  as  to  make 
the  large  eledrode  the  negative  one,  both  phenomena 
became  well  marked.  If  the  author’s  views  were  corred 
a  pure  vapour  or  gas  should  not  striate.  Pure  mercury 
vapour  gave  no  striae,  but  on  allowing  a  small  quantity  of 
other  gas  to  pass  into  the  tube  they  at  once  appeared. 
Pure  vapours  of  iodine,  sulphur,  arsenic,  and  mercuric 
iodide  gave  similar  results.  Attempts  to  prepare  a  tube 
containing  pure  hydrogen  which  should  not  striate  were 
not  perfedly  successful,  but  the  striations  usually  seen  in 
hydrogen  tubes  were  reduced  so  as  to  be  barely  distin¬ 
guishable.  The  author  therefore  concludes:  1.  When  an 
eledric  current  is  passed  through  a  rarefied  mixture  of 
two  gases,  one  is  separated  from  the  other  and  appears 
in  the  negative  glow.  2.  That  striae  are  caused  by  the 
separation  of  the  two  gases,  and  do  not  occur  in  a  single 
pure  gas  or  vapour. 

Mr.  Blakesley  read  a  communication  from  Dr.  W. 
Crookes  relating  to  Mr.  Baly’s  paper,  and  pointing  out 
that  in  his  Presidential  Address  to  the  Institution  of 
Eledrical  Engineers  in  January,  i8gi,  he  had  given 
reason  for  believing  stratification  due  to  the  gas  not  being 
homogeneous.  He  had  also  shown  that  the  charader  of 
the  stratification  depended  on  the  potential  of  the  dis¬ 
charges. 

Prof.  Ramsay  said  no  proof  had  been  given  that  eledro- 
lysis  occurred  in  such  tubes,  and  it  was  an  open  question 
whether  molecules  would  convey  eledricity  as  ions  do. 
So  far  as  was  seen,  no  ions  existed  in  vacuum  tubes. 
Possibly  the  stratifications  resulted  from  collisions  of 
molecules  giving  higher  temperatures  at  some  parts  of 
the  tube  ;  but  this  was  doubtful. 

Mr.  Enright  thought  the  analogy  with  eledrolysis  was 
not  quite  clear,  for  in  a  mixture  of  simple  gases  the  ele¬ 
ments  were  not  combined  chemically,  and  eledrolysis 
involved  the  splitting  up  of  chemical  compounds. 

Prof.  S.  P.  Thompson  hoped  the  author  would  con¬ 
tinue  his  important  work  and  clear  up  the  doubtful  points 
in  vacuum  tube  phenomena.  Some  difficulty  existed  in 
classifying  the  separation  of  the  gases  with  eledrolysis ; 
for  in  the  latter,  the  effeds  were  only  visible  at  the  elec¬ 
trodes  and  not  in  intermediate  portions  of  the  substance. 
The  question  whether  vacuum  tube  discharges  were 
stridly  analogous  might  be  tried  by  fradionating  through 
more  complicated  tubes.  Prof.  Schuster  has  considered 
the  analogies  in  his  Bakerian  Ledure,  and  published  some 
important  results,  some  of  which  tended  to  show  that 
wandering  ions  existed  in  vacuum  tubes  through  which 
discharges  were  being  passed. 

Referring  to  Prof.  Ramsay’s  remarks  about  molecules 
not  carrying  eledricity,  he  (Prof.  Thompson)  said  that 
eledric  winds  were  phenomena  which  pointed  to  the 
opposite  conclusion.  Similar  convedive  adion  also 
occurred  in  turpentine  and  other  insulating  liquids.  He 
wished  to  know  whether  the  author  bad  tried  if  a  low 
voltage  (say  100  volts)  applied  for  a  long  time  to  a 
vacuum  tube,  would  produce  separation  of  the  contained 
gases.  Porret’s  phenomenon  of  eledric  osmose  seemed 
to  have  some  bearing  on  the  subjed,  as  also  Faraday’s 
observations  on  the  movements  of  scraps  of  silk  in  tur¬ 
pentine,  and  showing  that  in  non-conduding  liquids  there 
were  phenomena  somewhat  analogous  to  eledrolysis. 

Prof.  Ramsay  said  that  if  indigo  be  put  in  a  poor 
condudor,  such  as  distilled  water,  and  the  mixture  sub- 
jeded  to  eledrolysis,  all  the  blue  colour  became  concen¬ 
trated  about  one  eledrode,  whilst  if  arsenic  sulphide  be 
similarly  treated,  the  colour  went  to  the  other  pole.  On 
mixing  the  two  solutions,  all  coagulates  and  goes  down. 
He  could  give  no  explanation  of  these  remarkable  effeds. 

Mr.  Blakesley  inquired  whether  tubes  which  had  been 
kept  some  time  showed  the  same  phenomena  as  imme¬ 
diately  after  sealing. 
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In  his  reply  Mr.  Baly  said  the  striae  in  some  tubes 
had  very  peculiar  shapes,  some  showing  discs  and  others 
showing  cones  alternately  base  to  base  and  apex  to  apex. 
He  had  tried  the  experiment  with  complicated  tubes  as 
suggested  by  Prof.  Thompson,  but  the  result  was  not 
conclusive. 


CORRESPONDENCE. 


THE  ETHICS  OF  “ABSTRACTION.” 


To  the  Editor  of  the  Chemical  News. 

Sir, — There  is  an  abstradl  of  a  paper  read  by  Mr.  E. 
Lodge  before  the  Society  of  Dyers  and  Colorists  in  the 
number  of  the  Jour.  Soc.  Chem.  Ind.  for  July,  1892,  and 
this  abstract  concludes  with  the  remark  :  “  Several  of  the 
author’s  statements  are  at  variance  with  the  results  of 
other  experimenters  and  require  confirmation.”  I  should 
like  to  draw  attention  to  two  points  raised  by  a  study  of 
this  sentence — its  construction  and  its  origin. 

In  the  first  place,  it  seems  to  me  that  we  have  not  to 
consider  the  author’s  “  statements,”  but  the  results  of 
the  author’s  experiments  with  regard  to  the  results  of 
other  experimenters.  In  the  second  place,  the  other 
experimenters  should  be  named  in  order  that  the  student 
or  technologist  may  have  an  opportunity  of  examining 
the  question  for  himself.  In  the  third  place,  it  does  not 
appear  to  be  absolutely  correCI  to  assume  that  Mr.  Lodge’s 
results  require  confirmation,  it  would  be  more  fair  to  say 
that  a  revision  of  the  work  on  the  subjedf  in  question  is 
necessary. 

The  abstrad  conveys  no  clue  as  to  the  origin  of  the 
remark  with  which  it  concludes.  It  may  have  its  origin 
from  one  of  three  sources.  Mr.  Lodge  may  have  remarked 
that  his  results  differed  from  those  obtained  by  others  ; 
a  discussion  following  the  paper  may  have  brought  some¬ 
thing  to  light  with  regard  to  the  results  of  other  experi¬ 
menters;  or  the  abstractor  himself  may  have  added  the 
remark  on  his  own  responsibility.  In  any  of  these  cases 
the  abstract  should  carry  with  it  an  indication  whereby 
the  value  of  the  practically  adverse  criticism  may  be 
determined. — I  am,  &c., 

“  Dyer.” 


THE  INSTITUTE  OF  CHEMISTRY. 

To  the  Editor  of  the  Chemical  News. 

Sir, — The  proposal  to  erase  the  letters  F.C.S.  from  the 
Register  of  the  Institute  of  Chemistry  will  surely  be  re¬ 
garded  by  most  persons  as  a  slight  upon  the  older  parent 
Society,  and  this  in  spite  of  all  disclaimers  of  any  such 
intention. 

May  we  not  hope  that  on  reflection  the  Institute  will 
resume  its  filial  relation  to  the  Chemical  Society  by  res¬ 
cinding  the  resolution  ? — I  am,  &c., 

G.  A.  Keyworth. 

Hastings,  Feb.  20,  1893. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Note. — All  degreesof  temperature  are  Centigrade  unless  otherwise 
expressed. 

Comptes  Rendns  Htbdomadaircs  des  Seances,  de  T Academic 
des  Sciences.  Vol.  cxvi.,  No.  6,  February  6,  1893. 

Preparation  of  Carbon  under  a  Strong  Pressure. _ 

Henri  Moissan.— The  author  refers  the  varieties  of  carbon 


to  three  chief  types:  diamond,  graphite,  and  amorphous 
carbon,  and  he  lays  before  the  Academy  an  account  of 
the  preparation  of  carbons  of  a  high  specific  gravity.  As 
a  preliminary  he  has  studied  the  composition  of  the  ash, 
of  the  diamond,  of  bort,  and  of  carbonado.  He  shows 
the  existence  of  graphite,  of  carbonado,  and  of  micro¬ 
scopic  diamonds  in  the  “  blue  earth  ”  of  South  Africa, 
and  the  existence  of  the  diamond  in  the  meteorite  of 
Canon  Diablo.  He  has  studied  the  solubility  of  carbon 
in  magnesium,  aluminium,  manganese,  chrome,  uranium, 
silver,  platinum,  and  silicon.  Operating  on  a  mixture  of 
diamond,  graphite,  and  amorphous  carbon  he  has  removed 
all  matter  except  diamond  by  successive  treatment  with 
hydrochloric  or  nitric  acid,  boiling  sulphuric  acid,  hydro¬ 
fluoric  acid,  and  a  mixture  of  potassium  chlorate  with 
nitric  acid.  He  succeeds  by  these  means  in  separating 
from  the  “  blue  earth  ”  a  variety  of  carbon  hard  enough 
to  scratch  ruby,  and  of  the  specific  gravity  of  diamond. 
It  burns  in  oxygen,  yielding  3 — 35  carbonic  acid. 

Reproduction  of  the  Diamond. — C.  Friedel. — A  dis¬ 
cussion  on  the  foregoing  paper. 

Study  of  the  Chromium  Fluorides. — C.  Poulenc. — 
The  author  has  obtained  anhydrous  and  crystalline  chro¬ 
mium  mono-  and  sesquifluorides.  He  also  describes  a 
new  hydrated  chromium  fluoride,  Cr2F6,7H20,  and  a  new 
method  of  preparing  the  double  potassium-chromium 
fluoride,  Cr2F6,6KF. 

New  Process  of  Soldering  for  Aluminium  and 
various  Other  Metals. — J.  Novel. — Aluminium  is  sol¬ 
dered  with  the  alloy  given  below,  with  the  ordinary  tin¬ 
man’s  soldering  iron,  or  with  the  blowpipe.  It  does  not 
oxidise  or  discolour  the  metal.  The  following  solders  are 
employed  for  aluminium: — No.  1.  Pure  tin;  melts  at 
250°.  No.  2.  Pure  tin  1000  parts  ;  fine  lead  50  parts. 

Melts  at  from  280°  to  300°.  No.  3.  Pure  tin  1000  parts  ; 

pure  zinc  50  parts.  Melts  at  from  280°  to  300°.  These 
three  solders  may  be  used  in  the  manufacture  of  alumi¬ 
nium  trinkets.  For  the  following  two  solders  the  soldering 
iron  should  be  made  of  pure  nickel.  No.  4.  Pure  tin  1000 
parts;  pure  copper  10  to  15  parts.  Melts  at  from  350s  to 
450°.  No.  5.  Pure  tin  1000  parts  ;  pure  nickel  15  parts. 

Melts  at  from  350°  to  4503.  No.  6.  Pure  tin  goo  parts ; 

pure  copper  100  parts ;  bismuth  2  to  3  parts.  Melts  at 
from  350°  to  450°,  and  is  recommended  for  soldering 
aluminium  bronze. 

Action  of  Acetic  Acid  and  Formic  Acid  upon 
Turpentine. — MM.  Bouchardat  and  Oliviero. — For  this 
paper  we  refer  to  the  original. 


Bulletin  de  la  Societe  d'Encouragement  pour  TIndustrie 
Nationale.  Series  4,  Vol.  vi i. ,  No.  83. 

Experiments  in  the  Filtration  of  Sewage  per¬ 
formed  by  the  Sanitary  Council  of  the  State  of 
Massachusetts.  —  (Taken  from  the  Journal  of  the 
Franklin  Institute). — The  only  novelty  in  these  experi¬ 
ments,  which  are  described  as  very  successful,  consists  in 
the  sewage  being  run  in  so  gradually  that  the  beds  were 
never  entirely  submerged.  No  analyses  are  quoted. 


Zeitschrift  fur  Analytische  Chemie. 

Vol.  xxxii.,  Part  1. 

Source  of  Error  in  the  Ultimate  Analysis  of 
Organic  Compounds,  especially  Nitrogenous. — G. 
Neumann. — As  various  authors  allege — among  others 
A.  Leduc — ignited  copper  can  absorb  hydrogen.  The 
author  has  observed  this  behaviour,  but  he  has  not  been 
able  to  verify  the  statement  of  Thudichum  and  Hake  and 
of  Vortmann  that  carbon  dioxide,  if  passed  over  ignited 
copper  which  has  been  reduced  with  hydrogen,  is  capable 
of  expelling  all  the  hydrogen.  On  the  contraiy,  he  proves 
that  besides  the  retention  of  a  part  of  the  hydrogen  on 
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subjecting  the  copper  to  a  current  of  carbon  dioxide,  there 
occurs  an  absorption  of  carbon  dioxide. 

Modification  of  the  Dumas’s  Method  for  the 
Determination  of  Nitrogen. — F.  Blau  (Monats'hefte  fur 
Chemie).— This  paper  requires  the  two  accompanying 
figures. 

Specific  Gravity  of  Acetone,  Its  Solvent  Power 
for  Certain  Inorganic  Salts,  and  Its  Solubility  in 
Aqueous  Solutions  of  Sugar. — W.  H.  Krug  and 
Me  Elroy. — (From  the  your.  Anal.  Chem.). 

Separation  of  Salicylic  and  Benzoic  Acids.— J. 
Schaap  (Ned  Tyds.  Phann.).— Already  inserted. 

Reverdin  and  De  la  Harpe’s  Method  for  Deter¬ 
mining  Aniline  and  Monomethylaniline.— M.  Giraud. 

_ A  mixture  of  acetic  anhydride  and  dimethylamline  kept 

in  well  closed  vessels  remains  for  a  week  without  decom¬ 
position. 

Determination  of  the  Acidity  of  Wine  derived 
from  Fixed  and  Volatile  Acids.— J.  A.  Muller.— This 
paper  will  be  inserted  in  full. 

The  Dete&ion  of  Cherry  Juice  in  Raspberry.— 
Wimmer  (Phann.  Zeit.).— The  author  adds  basic  lead 
acetate  and  filters.  If  a  few  per  cents  of  cherry  juice  are 
present,  the  filtrate  is  blue  with  a  reddish  reflection.  Pure 
raspberry  juice,  if  similarly  treated,  yields  a  filtrate  which 
is  nearly  colourless.  The  author  finds  that  this  test  must 
be  applied  with  much  caution  and  in  presence  of  pure 
comparative  samples. 

Pure  Culture  of  Motile  BaCteria.— R.  Kluge  and  G. 
Marpmann. 

Diagnosis  of  the  Typhus  Bacillus.— J.  Weyland. 

Staining  the  Bacilli  of  Tubercle.  —  Neumann- 
Wender.— These  three  papers  will  be  inserted  in  full. 

Sophistication  of  Butter  — H.  W.  Wiley.— (From 
the  7our.  Anal.  Chemie). 

Analysis  of  Cheese.— Arnoldo  Maggiora  (Archiv.fur 
Hygiene).— The  author  determines  moisture,  fat,  by  ex¬ 
tracting  the  dry  residue  with  petroleum  ether  in  Soxhlet’s 
apparatus,  crude  proteine,  determining  nitrogen  by  the 
Kjeldahl  process  and  multiplying  by  6-25  ;  pure  proteine, 
separating  the  albumenoid  substances  by  Stutzer’s  pro¬ 
cess,  and  determining  its  nitrogen  by  the  Kjeldahl  pro¬ 
cess,  multiplying  finally  by  6-25  ;  ammoniacal  nitrogen, 
amido-nitrogen,  and  ash. 

Advances  in  the  Fat,  Oil,  Soap,  and  Naphtha 
Industries.— D.  Holde  (Chem.  Zeit.).— A  pure  compila¬ 
tion. 

Examination  of  Wool-Fat  (Lanoline).— H.  Helbing 
and  F.  W.  Passmore.— The  authors  saponify  by  covering 
5-3  grm.  anhydrous  wool-fat  with  20  c.c.  alcoholic  potassa- 
lye  in  a  strong  flask  containing  about  50  c.c.,  stoppering 
and  heating  for  two  hours  to  100°  with  occasional 
agitation. 

Detection  of  Resin-Size  in  Paper.— W.  Harrberg 
(Chem.  Zeit.). — A  piece  of  the  paper  is  laid  over  a  hollow 
support  (a  tumbler),  and  about  four  to  six  drops  of  ether 
are  let  fall  upon  the  middle  of  the  leaf.  If  resin  is  present 
a  resinous  border  will  appear  after  the  ether  has  evapo¬ 
rated. 

Valuation  of  Indigo. — A.  Muller  (Chem.  Zeitung). — 
The  author  stirs  up  o-5  grm.  of  the  sample  in  the  finest 
powder  with  10  grms.  sulphuric  mcnohydrate  (obtained 
by  mixing  seven  parts  of  sulphuric  acid  at  95-5  per  cent 
with  three  parts  of  fuming  sulphuric  acid  containing  30 
per  cent  of  sulphuric  anhydride),  converts  it  into  the 
disulpho-salt  by  means  of  heat,  dilutes  it  when  the  re¬ 
action  is  completed  to  1  litre,  and  titrates  with  perman¬ 
ganate  in  the  usual  manner  until  the  olive  tone  of  the 
liquid  has  disappeared. 

Determination  of  the  Fineness  of  Powdered  Sul¬ 
phur. — Chancel  (Weinlaule). — For  this  paper  we  must 
refer  to  the  original. 


MEETINGS  FOR  THE  WEEK. 


Monday,  27th. — Medical,  8.30. 

Tuesday,  28th. — Institute  of  Civil  Engineers,  8. 

-  Photographic,  8. 

-  Royal  Medical  and  Chirurgical,  8.30. 

-  Royal  Institution,  3.  “  The  Functions  of  the  Cere¬ 
bellum,  and  the  Elementary  Principles  of  Psycho- 
Physiology,”  by  Prof.  Victor  Horsley,  F'.R.S. 

-  Society  of  Arts,  S.  “  Russia  as  a  Field  for  Tourists,” 

by  Sir  Edward  Braddon,  K.C.M.G. 

Wednesday,  March  1st. — Society  of  Arts,  8.  “  Tele-Photography,” 

by  Thomas  R.  Dallmeyer. 

Thursday,  2nd.— Royal,  4.30. 

- -  Royal  Society  Club,  6.30. 

-  Royal  Institution,  3.  “  The  Factors  of  Organic 

Evolution,”  by  Prof.  Patrick  Geddes. 

-  Chemical,  8.  “  Notes  on  Optical  Properties  as 

Indicative  of  Structure  ”  (postponed),  by  H.  E. 
Armstrong.  “  The  Ethereal  Salts  of  Active  and 
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A  SOURCE  OF  ERROR  IN  THE^IJUTIMATE 
ANALYSIS  OF  ORGANIC  SUBSTANCES. 

By  G.  STILl/lNGFI.EET  JOHNSO^ V: 

I ^  l  --M-  f"  ■; n  Jo  jr ! 

It  is  gratifying  to  me  tc^.-fii^d  that  some  work  which  I  did 
seventeen  years  ago  is  reviving  confirmation  in  Germany. 
In  the  Zeit.  Anal.  C  hemie'{vot::xxxu.,  Part  1)  G.  Neumann 
comes  to  the  conclusion  th^t;  hydrogen  gas,  occluded  in 
copper  turnings,  is  a  source  of  error  oil  the  side  of  excess 
in  hydrogen  determinations. 

In  the  Chem.  Soc.  your.  (1876,  i.,  178),  I  first  published 
a  notice  of  this  source  of  error,  and  in  the  same  journal 
(May,  1879)  I  followed  it  up  with  a  second  paper  “  On 
the  Occlusion  of  Hydrogen  by  Copper.”  In  this  second 
paper  the  following  fads  were  proved. 

1.  Metallic  copper  occludes  very  varying  quantities  of 
hydrogen,  according  to  the  state  of  its  surface. 

2.  Alternate  oxidation  and  reduction  of  the  same  copper 
tends  gradually  to  diminish  the  weight  of  occluded 
hydrogen. 

3.  Copper,  which  has  occluded  hydrogen,  parts  with 
its  occluded  gas  when  heated  to  redness  in  pure  nitrogen. 

4.  Copper,  which  has  occluded  hydrogen,  does  not  part 
with  its  occluded  gas  when  heated  to  redness  in  vacuo. 

5.  Perfe&ly  pure  copper  occludes  no  hydrogen  what¬ 
ever.  The  presence  of  sulphur  appears  to  increase 
occlusion. 

6.  A  good  test  for  occluded  hydrogen  in  copper  is  to 
boil  the  metal  with  solution  of  potassium  chlorate,  which 
is  reduced  to  chloride. 

It  may  be  interesting  to  indicate  the  general  method  of 
procedure  which  I  at  present  adopt  to  avoid  this  error. 

(1)  The  copper  employed  is  selected  as  free  from 
sulphur  as  possible. 

(2)  The  copper  is  oxidised  and  reduced  alternately 
several  times  before  using. 

(3)  The  substance  is  burnt  in  a  boat,  behind  which  is 
a  second  boat  containing  reduced  copper,  and  a  third 
boat  containing  fused  KC103.  In  front  of  the  boat  with 
the  substance  is  granulated  copper  oxide,  and  in  front  of 
that  the  reduced  copper  for  redudion  of  the  oxides  of 
nitrogen. 

The  whole  tube  is  now  heated  to  redness,  except  the 
portions  occupied  by  the  boats  containing  the  KC103  and 
the  substance  to  be  burned,  and  a  slow  stream  of  dried  air 
is  passed  through  until  all  the  reduced  copper  behind  the 
substance  has  been  oxidised.  The  weighed  apparatus  is 
then  adjusted  in  fiont  and  the  combustion  proceeded 
with.  My  hydrogen  determinations  are  (with  the  above 
precautions)  usually  within  o'l  percent  of  the  theory. 

King's  College,  London,  Feb.  20,  1893. 


THE  SOLUTION  OF  AIR  IN  SEA-WATER. 

By  A.  E.  RICHARDSON,  B.A.,  F.C.S.,  A.M.I.E.E. 

It  is  a  well  known  fad  that  the  amount  ot  gas 
capable  of  being  held  in  solution  by  a  given  liquid  is 
diredly  proportional  to  the  pressure  exerted,  unless 
chemical  combination  takes  place  between  the  gas  and 
the  solvent.  But  the  pressure  at  any  point  within  a 
fluid,  which  is  incapable  of  being  compressed,  is  propor¬ 
tional  to  the  depth  of  that  point  below  the  surface  of 
the  fluid.  Consequently,  it  is  obvious  that  the  water 
deep  down  in  the  ocean  must  be  capable  of  dissolving 
greater  quantities  of  air  than  water  at  the  surface. 


To  illustrate  this  point,  let  us  take  an  extreme  case 
and  roughly  calculate  the  volume  of  air  which  could  be 
absorbed  by  unit  volume  of  water  deep  down  in  the  sea. 
The  depth  of  the  Pacific  Ocean  is  known  to  be  as  much 
as  40,000  feet  (or  7I  miles)  in  at  least  one  place. 

First,  we  will  calculate  the  pressure  exerted  upon  a 
cubic  foot  of  water  at  that  depth.  Assuming  that  the 
specific  gravity  of  sea-water  is  roughly  ro26,  a  cubic  foot 
of  sea-water  will  weigh  1026  ozs.  (a  cubic  foot  of  distilled 
water  is  generally  taken  as  weighing  1000  ozs.).  Then 
the  pressure  exerted  per  square  foot  at  a  depth  of  40,000 
feet  will  be — 

1,026  ihs 

40,000  X  1026  ozs.  =  40,000  X  ' 


Hence  the  pressure  per  square  inch  will  amount  to— - 


40,000  1026 

144  16 


17,812!  lbs. 


The  pressure  due  to  one  atmosphere  may  be  roughly 
taken  as  15  lbs.  per  square  inch.  Thus  the  pressure  at 
a  depth  of  40,000  feet  is  equivalent  to  that  of  1187 
atmospheres.  This,  with  the  pressure  due  to  the  air 
above,  amounts  to  1188  atmospheres. 

It  must  be  borne  in  mind  that  this  is  only  an  approxi¬ 
mate  calculation.  For  instance,  the  density  of  sea-water 
is  taken  at  a  rather  low  figure,  and  no  allowance  is  made 
for  the  compressibility  of  sea-water  under  great  pressures. 

Accepting,  however,  1188  atmospheres  as  the  approxi¬ 
mate  pressure  at  the  stated  depth,  let  us  calculate  the 
volume  of  air  which  a  unit  volume  of  the  water  would  be 
capable  of  dissolving  under  this  pressure. 

I  have  no  data  at  hand  for  the  absorption  coefficients 
of  sea-water  for  oxygen  and  nitrogen  or  for  air,  so  I  will 
take  the  coefficients  for  pure  water.  Here  again  an  error 
will  arise,  for  sea-water  cannot  absorb  so  much  air  as 
ordinary  water;  for  it  has  been  found  that  in  solutions  of 
different  substances  the  solubility  of  gases  is  in  most 
cases  diminished. 

One  volume  of  water  at  normal  temperature  and 
pressure  absorbs  about  0-0245  volume  of  air.  With  the 
temperature  remaining  constant  the  volume  of  gas 
absorbed  remains  the  same  under  all  pressures.  But 
this  volume  of  air,  under  a  pressure  of  1188  atmospheres, 
would  occupy  a  volume  of  0-0245x1188  under  normal 
pressure.  This  quantity  amounts  to  29-106  volumes. 
Hence,  a  cubic  foot  of  water  at  a  depth  of  40,000  feet  is 
capable  of  absorbing  29  cubic  feet  of  air  measured  at 
normal  pressure. 

Since  a  c.c.  of  air  weighs  0-00129  grms.  29  c.c.  will 
weigh  0-037  grm-  That  is  to  say,  the  water  in  question 
would  be  capable  of  dissolving  about  1-27111  of  its  own 
weight  of  air.  Nor  does  there  seem  any  reason  to  suppose 
that  this  amount  of  air  is  not  absorbed,  for  the  atmo¬ 
spheric  gases  must  permeate  the  whole  of  the  ocean’s 
depth  in  order  that  deep  sea  fishes  may  obtain  the  oxygen 
necessary  for  the  preservation  of  their  existence.  At  a 
depth  of  1380  feet  water  absorbs  its  own  volume  of  air 
(measured  at  atmospheric  pressure).  Thus  in  all  water 
below  this  depth  there  is  dissolved  more  than  its  own 
volume  of  air.  We  have  then  a  second  but  submerged 
atmosphere. 

In  this  most  marvellous  submarine  atmosphere  are 
vast  quantities  of  air  stored  away, — how  vast  it  is  difficult 
to  estimate.  Remembering  that  three-fourths  of  the  face 
of  the  earth  is  covered  by  water,  one  is  apt  to  conclude 
that  there  is  almost  as  much  air  hidden  away  in  the 
ocean’s  depth  as  is  found  above  its  surface.  What  effed 
such  great  pressures  have  upon  the  solvent  powers  of 
the  water  for  solid  constituents  it  is  doubtful  to  say. 
Probably  the  solvent  powers  are  much  modified  by  the 
presence  of  such  quantities  of  dissolved  gases.  It  is 
possible  that  such  considerations  as  the  foregoing  have 
already  appeared  in  print.  As,  however,  I  have  never 
read  or  heard  of  such  suggestions,  I  venture  to  bring  the 
question  before  your  readers. 

Dorking,  Surrey. 
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BEHAVIOUR  OF  THE  GADOLINITE  EARTHS 
WITH  POTASSIUM  CHROMATE. 

By  G.  KRUSS  and  A.  LOOSE. 

(Continued  from  p.  89). 

Preparation  of  Didymium,  Oxide  by  Means  of  Potassium 
Chromate  from  a  Mixture  of  the  Gadolinite  Earths. 

It  was  investigated  whether  and  how  quickly  didymium 
oxide  could  be  obtained  by  repeated  precipitation  in  the 
cold  with  potassium  chromate.  The  institution  of  these 
experiments  seemed  interesting  with  reference  to  the 
renewed  examination  to  which  didymium  has  been  sub¬ 
mitted  since  its  scission  into  neodymium  and  praseo¬ 
dymium. 

For  a  preliminary  experiment  five  different  earthy 
mixtures  were  united,  containing  all  the  erbia  and 
didymia  earths  (except  yttria),  and  on  determination  of 

hi 

the  equivalents  showing  the  following  values  for  R. 
1117,  113,  115-6,  120  9,  and  135-5,  in  the  mean  =119-3. 
They  were  converted  into  a  nitrate  solution.  After  neu¬ 
tralising  the  excess  of  acid  the  liquid  was  precipitated 
with  potassium  chromate  in  the  cold,  and  the  earth  con- 

hi 

tained  in  the  precipitate  was  examined.  It  was  a  R=  1337. 
It  was  converted  into  a  nitric  solution,  with  which  the 
chromate  precipitation  was  repeated.  On  determining  the 

hi 

combining-weight,  the  material  obtained  was  R  =  i37'7, 

hi 

and  after  again  repeating  the  chromate  treatment  R=i42, 
After  these  three  operations  the  didymium  spedtrum  had 
become  considerably  more  intense. 

This  was  an  inducement  to  submit  to  the  above  method 
for  preparing  didymium  oxide,  a  material  which,  beside 
small  quantities  of  samarium  and  holmium,  contained 
erbia,  didymia,  and  yttria  in  approximately  equal  propor¬ 
tions.  The  nitrate  solution  of  this  material  displayed 
the  spedtrum  : — 


X. 

Strength  of  absoiption. 

Symbol. 

728-3.. 

Dia 

679-4.. 

..  ..  Faint 

Di/3 

579'2.. 

Diy 

523-1.. 

..  ..  Strong 

Er/3 

512-2. . 

Die 

482  . . 

Di? 

4777  •• 

•  •  •  •  >  J 

Sm/3 

469  . . 

•  •  •  •  )> 

Dir) 

463-2.. 

•  •  •  •  ft 

Sm/3 

445"i.. 

Di<5 

428-5.. 

..  ..  Very  distindt 

Xtj 

Hence  it  contained  much  erbium  and  didymium,  and 

,  .  .  hi 

on  determining  its  equivalent  it  was  found  to  be  R=  131-5. 

Much  yttria  is  therefore  present  doubtless  in  a  proportion 
approximately  equal  to  the  erbia  and  didymia,  since — 

in  hi  hi 

(Er=  166)  -f  (Di  =  146)  +  (Y  =  go)  m 

3  '  =  134  R, 

— a  mean  value  which  does  not  greatly  differ  from  the 
hi 

value  R  =  i3i"5  as  ascertained.  This  material  was  re¬ 
solved  into  four  fradtions  by  precipitation  in  the  cold  with 
K2C1O4. 

The  first  and  the  second  fradtion  both  gave  on  analysis 

a  R=  146,  where  the  oxide  before  conversion  into  sulphate 
had  been  heated  in  a  current  of  hydrogen  until  its  weight 

was  constant.  The  third  fradlion  gave  R=  138-3,  and  the 

fourth  R=  126  2. 


The  first  and  second  fradlion  had  therefore  given  at 
once  the  former  atomic  weight  for  didymium,  perhaps 
slightly  too  high.  In  the  spedtrum  the  Era  line  was  no 
longer  visible,  though  the  Er/3  line  was  still  present. 
These  two  fradtions  were  combined  and  the  chromate 
method  was  again  applied,  when  the  Er/3  line  appeared 
fainter  and  the  didymium  oxide  showed  on  analysis 

hi 

R  =  145-3. 

We  may  consider  the  atomic  weights  hitherto  found 
for  didymium  : — Marignac  in  1853  made  it  144;  Hermann 
in  i860  142-44  ;  Erk  found  it  about  143,  and  Zschiesche 
141-2,  both  in  1870;  Cleve  in  1874  found  it  147-01,  and 
Marignac  in  the  same  year  from  143-6  to  144.  Brauner 
in  1882  gave  the  value  146-58,  which  he  afterwards 
rejedted  and  adopted  145  52.  Subsequently  he  split  up 
the  apparently  purest  didymium  into  earths,  the  atomic 
weights  of  which  varied  from  143-3  to  149-4.  According 
to  him  the  increases  of  the  atomic  weights  were  due  to 
the  presence  of  impurities  of  erbium,  holmium,  and 
samarium.  Lastly,  Auer  von  Welsbach  on  decomposing 
didymium  found  for  praseodymium  143-6  and  neody¬ 
mium  140-8. 

According  to  these  results  the  atomic  weight  of  didy¬ 
mium  as  found  by  the  chromate  method  seems  rather  too 
high.  The  cause  may  easily  be  found  in  traces  of 
samarium  and  erbium  which  adhere  obstinately,  but  from 
which  in  case  of  need  it  may  be  purified  by  fradtionated 
precipitation  with  ammonia.  Otherwise  the  oxide  obtained 
agreed  well  with  the  descriptions  given  for  ordinary  didy¬ 
mium  oxide.  It  was  of  a  dark  brown  colour  as  it  was 
obtained  by  Mosander,  Hermann,  and  Zschiesche.  On 
redudtion  in  a  current  of  hydrogen  the  colour  changed  to 
a  dirty  pale  grey.  The  excess  of  oxygen  in  the  brown 
earth  amounted  in  two  determinations  of  pure  specimens 
to  0-447  and  0  5  per  cent.  Hermann  and  also  Marignac 
obtained  an  excess  of  0-446,  0  32,  and  o-88.  Frerichs  and 
Smith  (Liebig's  Ann.,  rgi)  concluded  that  this  excess 
was  7-13  per  cent,  but  they  were  long  ago  refuted  by 
Cleve,  Nilson,  and  others.  The  sulphate  of  the  oxide 
obtained  by  means  of  chromate  generally  appeared  as  a 
sintered  cake  of  felted  needles  of  a  violet  colour,  re¬ 
sembling  that  of  Colchicum  autumnale.  A  borax  bead 
was  reddened  by  the  oxide.* 

We  may  also  obtain  very  pure  didymium  oxide  (in  the 
ordinary  sense  of  the  word)  from  an  earthy  nitrate  solu¬ 
tion  not  too  poor  in  didymium  by  a  single  precipitation 
with  potassium  chromate  in  the  cold.  If  the  earthy 
material  contains  but  a  scanty  proportion  of  didymium, 
the  earth  can  be  isolated  only  by  a  treatment  with  chro¬ 
mate  several  times  repeated. 

Finally,  to  explain  the  readtion  of  potassium  chromate 
and  didymium  nitrate,  the  following  experiment  was  tried  : 
As  the  didymium  precipitate  thrown  down  by  K2Cr04, 
corresponding  to  the  potassium  didymium  sulphate  pre¬ 
cipitate,  might  possibly  consist  of  a  potassium  didymium 
chromate,  about  0-3  grm.  of  neutral  didymium  sulphate 
was  precipitated  with  a  very  concentrated  solution  of 
potassium  chromate  of  a  known  strength,  whereby  the 
didymium  was  completely  separated  out.  After  making 
up  the  solution  to  250  c.c.,  and  allowing  the  precipitate 
to  subside,  10  c.c.  of  the  supernatant  potassium  chromate 
solution  were  taken  out  by  means  of  a  pipette.  A  deter¬ 
mination  of  the  potassium  present  showed  that  all  the 
potassium  used  as  chromate  was  present  in  the  solution. 
Hence  no  formation  of  a  double  salt  takes  place. — Zeit. 
fur  Anorganische  Chemie ,  vol.  iii.,  p.  92. 


Society  of  Arts. — Prof.  Chandler  Roberts-Austen  wil 
commence  a  course  of  three  Cantor  Ledtures  on  “Alloys’ 
at  the  Society  of  Arts  on  Monday  next,  March  6,  ai 
5  o  clock,  i  he  remaining  ledtures  will  be  given  on  the 
two  following  Monday  afternoons  at  the  same  hour. 


*  ‘‘ °n  lhe  Interesting  Property  of  Didymium  Glass  of  Effecting 
an  Absorption  of  Its  Own  Fluorescent  Light."  (See  Lommel,  Ann. 
Phys.,  11.,  34).  0  * 
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DETERMINATION  OF  PHOSPHORUS  IN 
IRONS  AND  STEELS. 

By  ADOLPHE  CARNOT. 

It  is  known  that  steels  and  irons  of  good  quality  can 
contain  merely  a  very  small  proportion  of  phosphorus, 
and  that  a  few  ten-thousandths  of  that  element  suffice  to 
modify  greatly  the  properties  of  the  metal.  Hence  the 
greatest  importance  is  attached  to  an  exad  determination 
of  the  proportion  of  phosphorus. 

Numerous  methods  have  been  proposed  and  give  in 
different  laboratories  results  which  are  often'  little 
accordant.  The  method  which  I  am  about  to  study, 
founded,  like  most  others,  on  the  use  of  ammonium 
molybdate,  yields  with  less  trouble  more  regular  and 
more  trustworthy  results. 

It  differs  from  them  (1)  by  the  method  of  separation 
(and  of  determination)  of  the  silicon,  which  is  effeded 
by  means  of  sulphuric  acid  ;  (2)  by  the  process  for 
destroying  the  compounds  of  carbon  in  which  chromic 
acid  is  employed  ;  (3)  by  the  nature  of  the  final  compound 
which  is  not  magnesium  pyrophosphate  containing  27-928 
per  cent  of  phosphorus,  but  dried  ammonium  phospho- 
molybdate,  which  when  obtained  by  a  second  precipitation 
under  identical  conditions  presents  a  constant  composi¬ 
tion.  It  only  contains  1-628  per  cent  of  phosphorus,  i.e., 
seventeen  times  less  than  the  pyrophosphate.  Hence 
there  is  much  greater  accuracy  in  the  determination. 

We  operate  upon  a  portion  of  5  grms.  for  irons,  steels, 
and  pure  cast  metal, — 1  grm.  or  even  0-5  grm.  being 
sufficient  for  phosphoriferous  cast  metals.  The  metal  is 
treated  with  40  c.c.  of  pure  nitric  acid  in  a  large  porcelain 
capsule,  which  is  covered  at  once  with  an  inverted  funnel 
in  order  to  avoid  the  projection  of  liquid  drops.  When 
the  effervescence  is  at  an  end  we  heat  gently  to  complete 
the  aCtion,  and  wash  out  the  funnel  with  a  little  water, 
which  is  then  received  in  the  capsule.  We  add,  whilst 
stirring  up  the  liquid  with  a  glass  rod,  10  c.c.  of  concen¬ 
trated  sulphuric  acid  (2  c.c.  per  grm.  of  metal).  There  is 
produced  a  bulky  pulp  which  re-dissolves  on  stirring  and 
heating.  We  evaporate  gently,  either  over  a  small  rose- 
burner,  stirring  constantly  for  a  quarter  of  an  hour,  or 
leaving  it  on  the  sand-bath  for  a  longer  time.  The  mass 
soon  becomes  pasty  and  then  dry,  becoming  reduced  to 
grains  which  are  easily  crushed  with  the  stirring-rod. 

It  is  placed  on  the  stove  and  kept  for  two  hours  at  a 
temperature  of  120 — 1250,  so  as  entirely  to  expel  the  nitric 
acid  and  render  the  silica  throughout  the  mass  quite 
insoluble.  It  is  then  re-dissolved  in  50  c.c.  of  boiling 
water,  and  washed  on  a  filter  with  an  equal  quantity  of 
water,  receiving  the  liquid  in  a  litre  flask. 

The  silica  remains  on  the  filter.  It  is  generally 
coloured  black  or  grey  by  graphite,  and  may  be  mixed 
with  manganese  peroxide.  The  latter  is  dissolved  above 
another  flask  in  a  little  concentrated  hydrochloric  acid 
and  washed  with  hot  water.  We  ignite  to  burn  off  the 
graphite  and  weigh  the  silica,  which  will  have  become 
white.  This  weight,  multiplied  by  the  coefficient  0-4667, 
gives  an  exad  determination  of  the  silicon,  as  in  Drown 
and  Shimer’s  method. 

The  filtrate  contains  the  organic  compounds  derived 
from  the  transformation  of  the  iron  carbide  under  the 
adion  of  the  acids  which  might  hinder  the  precipitation 
of  the  phosphoric  acid.  In  order  to  burn  the  organic 
matter  we  add  about  1  grm.  of  chromic  acid  and  heat  for 
half  an  hour  to  the  temperature  of  ebullition.  This 
operation  has  the  advantage  of  certainly  restoring  to  the 
state  of  orlhophosphoric  acid  any  trace  of  pyrophosphoric 
acid  which  may  have  been  formed  during  the  evaporation 
to  dryness. 

We  then  pour  into  the  liquid  60 — 80  c.c.  of  a  molybdic 
solution  at  5  per  cent  prepared  as  usual,  and  keep  it  at 
too0  for  two  or  three  hours,  the  time  necessary  for  a 
complete  precipitation.  It  is  allowed  to  settle  and  cool, 
and  the  liquid  is  decanted  upon  a  filter  and  the  deposit  is 


washed  in  the  flask  with  luke-warm  water  containing 
120th  of  its  volume  of  molybdic  solution  until  the  washing 
water  is  only  coloured  a  very  slight  rose  by  the  addition 
of  ammonium  sulphocyanide,  i.e.,  until  they  contain 
merely  negligible  traces  of  iron. 

We  then  dissolve  the  precipitate  in  the  flask  with 
30  c.c.  of  ammonia,  diluted  with  an  equal  volume  of  hot 
water,  and  placing  the  funnel  with  the  filter  upon  a  small 
flask  holding  150  c.c.,  into  which  the  acid  liquid  has  been 
decanted,  we  introduce  the  ammoniacal  solution.  We 
wash  the  flask  and  the  filter  with  50  c.c.  of  boiling  water, 
slightly  ammoniacal,  making  use  of  the  filter-pump. 

The  filter  may  retain  small  quantities  of  ferric  hydrate 
and  phosphate,  which  are  re-dissolved  in  a  few  drops  of 
hot,  dilute  nitric  acid,  which  are  subsequently  added  to 
the  acid  liquid. 

The  ammoniacal  solution,  filtered  and  cooled,  is  gradu¬ 
ally  neutralised  by  nitric  acid,  not  raising  the  temperature 
above  40°.  When  a  yellow  precipitate  begins  to  appear, 
which  does  not  re-dissolve  on  stirring,  we  add  as  a  surplus 
3  c.c.  of  pure  nitric  acid  and  the  small  quantity  of  dilute 
acid  which  has  served  to  wash  the  filter. 

It  is  left  for  two  hours  at  a  temperature  of  about  40° 
for  the  precipitation  of  the  ammonium  molybdate.  The 
liquid  is  then  decanted  upon  a  tared  filter  and  replaced 
by  water  acidified  with  1  per  cent  of  nitric  acid.  After 
two  or  three  washings  the  precipitate  is  placed  upon  the 
filter,  washed  with  a  little  distilled  water  by  means  of 
the  pump,  dried  at  ioo°  in  the  stove,  and  weighed  in  a 
small  special  bottle  with  a  wide  mouth  so  that  the  filter 
may  be  introduced  without  breaking. 

By  this  second  precipitation  of  ammonium  phospho- 
molybdate  in  conditions  of  temperature  and  acidity  per¬ 
fectly  defined,  we  obtain  a  product  of  constant  composition 
free  from  iron  and  from  excess  of  molybdic  acid,  which  is 
not  regularly  effeded  with  the  first  precipitation.  The 
weight  of  the  phosphorus  present  is  obtained  by  multiply¬ 
ing  the  weight  of  the  dried  precipitate  by  the  coefficient 
o’oi628 .—Comptes  Rcndus,  vol.  cxvi.,  p.  105. 


ON  CATHODIC  RAYS  IN  GASES  AT  THE 
ATMOSPHERIC  PRESSURE  AND  IN  AN 
EXTREME  VACUUM.* 

By  Dr.  PHILIPP  LENARD  (of  Bonn). 


IThe  rays  exciting  phosphorescence,  proceeding  from  the 
;athode  of  a  Geissler  tube,  permeate  thin  metal  leaves,  as 
Herr  Hertz  has  shown.  If  it  were  pradicable  to  find  a 
netallic  leaflet  of  such  a  thickness  that  with  perceptible 
Dermeability  it  still  closes  air-tight  and  is  capable  of 
rearing  the  pressure  of  the  atmosphere  on  one  side  only, 
t  would  be  sufficient  to  close  an  opening  in  the  side  of  a 
lischarge  tube  with  such  a  plate  in  order  to  allow  those 
•ays  a  passage  into  the  open  air.  This  thought  has  been 
ealised  in  the  experiments  which  will  in  the  sequel  be 
briefly  described  to  the  Academy.  It  is  shown  that  the 
"athode  rays  when  once  produced  propagate  themselves 
nto  space  filled  with  air.  Thus  their  observation  is 
n-eatly  facilitated,  and  it  is  possible  to  seled  and  to  vary 
ffie  conditions  of  observation  independently  of  those  oi 
:heir  origin. 

The  Apparatus. 

The  figure  shows  a  sedion  of  a  convenient  arrangement 
of  the  apparatus.  E,  E  is  the  glass  discharging  tube,  k  the 
-athode,  an  aluminium  disc  of  12  m.m.  in  diameter,  A  the 
anode,  which  should  preferably  have  a  very  large  surface. 
Opposite  to  the  cathode  the  tube  is  closed  With  a  strong 
metal  plate,  M,  M,  which  is  perforated  at  f  to  the  width  of 
i-7  mm  Above  this  aperture  there  is  cemented  from 
without  a  hammered  aluminium  plate  of  0-003  m.m.  m 

TTpwr  read  before  the  Royal  Prussian  Academy  of  Sciences  at 
Berlin,  in  the  Session  of  January  12,  1893. 
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thickness.  We  name  this  closing',  which  is  permeable 
for  cathode  rays,  but  quite  impermeable  to  air  and  light, 
the  window,  and  the  space  to  the  left  of  it  in  the  figure 
the  space  for  observation.  Tbe  distance  of  the  cathode 
from  the  window  is  12  centimetres;  the  latter  is  protected 
by  tbe  internal  screen,  v,  from  the  extent  of  tbe  discharge, 
and  consequently  from  corrosion.  Outwardly  the  large 
metal  screen,  s,  s,  is  in  conductive  connection  with  the 


window  side,  to  which  the  sheet-metal  case,  g,  g,  is  again 
connected.  The  case,  the  screen,  and  the  anode,  as  also 
the  positive  pole  of  a  large  induCtorium,  are  connected  to 
the  earth,  whilst  its  negative  pole  is  connected  with  the 
cathode.  The  arrangement  selected  keeps  the  space  for 
observation  almost  perfectly  free  from  light  and  from  the 
eleCtric  powers  of  the  discharge. 

The  most  favourable  exhaustion  in  the  discharging  tube 
is  reached  when  the  potential  difference  between  its  elec¬ 
trodes  corresponds  to  a  striking  distance  of  three  centi¬ 
metres  between  balls  in  air.  As  regards  the  phenomena 
which  appear  in  the  observation  space,  I  have  been  able 
to  establish  the  following,  in  addition  to  some  less  im¬ 
portant  points. 

Cathode  Rays  in  the  Open  Air. 

1.  The  cathode  rays  render  the  air  faintly  luminous. 
A  halo  of  bluish  light  surrounds  the  window,  and  is 
moderately  bright  only  on  its  surface.  A  strong  odour  of 
ozone  is  recognised. 

2.  Substances  capable  of  phosphorescence,  if  held  near 
the  window,  shine  with  their  peculiar  light  on  the  side 
nearest  the  window.  With  an  increasing  distance  from 
the  window,  the  phenomenon  rapidly  decreases  in 
intensity,  and  disappears  at  a  distance  of  about  six  centi¬ 
metres.  Only  the  magnitude  of  the  distance  determines 
the  brightness  of  the  light  ;  their  direction  is  of  no  im¬ 
portance,  which  is  not  surprising,  since  cathode  rays  pass 
in  a  diffused  manner  through  aluminium  (H.  Hertz,  Wied. 
Ann.,  vol.  xlv.,  p.  31).  Alkaline  earthy  phosphides, 
ordinary  and  uranium  glass,  calc-spar,  fluor-spar,  and 
other  minerals,  pentadecylparatolylketon,  and  asaron,  all 
give  out  a  light  of  the  same  colour  and  relative  brightness 
as  they  do  in  exhausted  spaces  in  the  region  of  the 
cathode  rays.  The  intensity  is  peculiarly  strong  with 
the  alkaline  earthy  phosphides  and  the  above-named 
carbon  compounds.  Among  liquids,  a  drop  of  petroleum 
displayed  its  blue  fluorescence.  Metals,  quartz,  mica, 
and  eosine  gelatin  (strongly  excitable  by  light)  remained 
non-luminous,  as  in  exhausted  tubes,  as  also  aqueous 
solutions  of  eosine  and  fluoresceine,  and  the  ethereal  solu¬ 
tion  of  chlorophyll. 

All  the  phenomena  of  phosphorescence  in  the  observa¬ 
tion  space  cease  if  a  magnet  applied  to  the  discharge 


tube  repels  the  cathode  rays  from  the  inner  surface  of  the 
window. 

3.  A  quartz  plate,  one-half  nr.m.  thick  and  not  too 
small,  inserted  at  any  place  between  the  window  and  the 
phosphorescible  body,  causes  the  extinction  of  the  light. 
An  ordinary  foil  of  gold,  copper,  or  aluminium  permits  it 
to  remain  scarcely  weakened.  Whether  a  substance 
proves  permeable  or  not  depends  entirely  on  the  thick¬ 
ness  of  the  stratum  employed.  I  have  met  with  no  solid 
body  which  is  perceptibly  permeable  at  the  thickness  of 
one-fifth  m.m,  or  upwards,  but  thin  layers  of  almost  all 
substances  were  partially  permeable.  Thus  stout  writing- 
paper,  collodion  films,  aluminium  foil  even  rolled  to  the 
thickness  of  0-03  m.m.,  glass  blown  thin,  and  mica  split 
very  thin.  In  addition  to  the  metal  foils  above  men¬ 
tioned,  silk,  paper,  and  soap  bubbles  form  screens  almost 
absolutely  permeable  ;  they  show  colours  below  the  sixth 
order. 

4.  The  atmosphere  is  a  dull  medium  for  cathode  rays  ; 
they  do  not  spread  out  in  it  reCtilineally,  but  in  a  diffused 
manner.  The  phosphorescent  adion  penetrates  deeply 
into  the  shadow  of  an  opaque  body  supposed  to  be  pro¬ 
jected  from  the  window,  and  it  is  not  possible  to  separate 
by  means  of  diaphragms  sharp  rays  of  a  centimetre  in 
length.  If  there  is  a  metal  plate  with  a  sharply  defined  aper¬ 
ture  about  r  m.m.  in  width  in  the  way  of  the  cathode  rays 
— say  at  a  distance  of  20  m.m.  from  the  window — and  if  we 
examine  the  space  behind  the  plate  with  a  phosphorescible 
screen,  we  find  a  sharp  bright  figure  of  the  aperture  only 
close  behind  it ;  even  at  a  distance  of  3  m.m.  the  image  is 
magnified  five  fold  and  indistinct,  and  at  a  distance  of  12 
m.m.  the  screen  is  everywhere  almost  uniformly  illumin¬ 
ated. 

Cathode  Rays  in  a  Vacuum. 

For  the  nature  of  the  cathode  rays  it  is  a  fundamental 
question  whether  their  propagation  depends  on  the  pre¬ 
sence  of  matter  or  if  it  takes  place  in  void  space.  The 
impossibility  of  producing  cathode  rays  in  a  complete 
vacuum  has  hitherto  prevented  the  solution  of  this  ques¬ 
tion.  It  is  now  possible  to  evade  this  hindrance ;  we 
produce  the  rays  as  heretofore,  enclose  the  observation 
space  with  glass  walls,  and  exhaust  it. 

The  further  the  evacuation  proceeds,  the  greater  be¬ 
comes  the  distances  at  which  the  phenomena  of  phos¬ 
phorescence  can  be  recognised,  and  the  more  distinctly 
the  rays  are  simultaneously  separated  by  a  diaphragm.  If 
that  high  degree  of  exhaustion  is  reached  at  which  the 
cathode  rays  are  generally  studied,  the  phenomena  of 
phosphorescence  (which  are  now  very  bright)  display  on 
the  glass  side  of  the  observation  space  a  rectilinear  exten¬ 
sion  in  all  directions  from  the  window.  The  length  of 
the  rays,  which  are  now  almost  sharp  (30  c.m.),  is  only 
limited  by  the  sides.  From  this  exhaustion  to  the  utmost 
possible  there  now  occurs  little  more  change.  The  rays 
seem  to  become  still  rather  sharper,  and  the  phos¬ 
phorescence  of  the  glass  rather  brighter.  At  this  extreme 
exhaustion  at  which  the  mercurial  air-pump  ceases  to  aCt, 
even  the  most  sensitive  test  for  a  gaseous  residuum,  the 
eleCtric  discharge,  fails  us.  It  is  no  longer  possible  to 
produce  a  discharge  between  the  aluminium  plates  fused 
into  the  observation  space.  The  interchange  ensues  ex¬ 
ternally  along  the  glass  side,  although  the  distance  of 
the  electrodes  is  20  c.m.  To  such  imperceptible  residues 
of  matter  we  cannot  ascribe  any  perceptible  effeCls.  If 
this  is  conceded,  our  experiment  as  to  the  nature  of  the 
cathode  rays  decides  that  they  are  processes  in  the  ether. 
If  they  were  processes  in  matter,  that  space  would  have 
been  for  them  substantially  impermeable.  To  the  experi¬ 
ments  in  this  section  it  must  be  remarked  that  at  all 
degrees  of  exhaustion  that  admitted  of  a  somewhat  dis¬ 
tinct  formation  of  rays  they  are  found  to  be  strongly 
deflected  by  the  magnet. 

Cathode  rays  in  Various  Gases. 

6.  Various  gases  are  turbid  media  in  very  different 
degrees;  greater  permeability  is  connected  with  greater 
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clearness.  If  we  allow  coal-gas  to  issue  between  the 
window  and  a  phosphorescible  screen,  we  perceive  con¬ 
siderable  clearing  on  the  screen.  If  we  now  again  fill 
the  observation  space,  enclosed  between  glass  sides,  with 
hydrogen  at  ordinary  pressure,  the  phenomena  of  phos¬ 
phorescence  extend  for  20  c.m.  from  the  window,  i.e., 
more  than  three  times  as  far  as  in  atmospheric  air  at  the 
same  pressure.  At  the  same  time  we  may,  by  means  of 
a  diaphragm,  separate  rays  which  up  to  about  the  length 
of  3  c.m.  give  moderately  sharp  phosphorescent  spots. 
These  rays,  in  hydrogen  at  a  moderate  pressure,  are 
strongly  deflected  by  the  magnet.  Oxygen  is  perceptibly 
less  permeable  than  air  and  about  equally  turbid.  Car¬ 
bonic  acid  is  much  less  permeable  ;  in  this  gas  all  the 
phenomena  are  confined  to  distances  below  4  c.m.  from 
the  window  ;  rays,  even  of  the  length  of  a  few  millimetres, 
cannot  be  obtained. 

To  conclude  from  this  behaviour  of  gases  in  the  pro¬ 
cesses  which  make  up  the  essence  of  the  cathode  rays 
extremely  minute  dimensions  must  come  into  considera¬ 
tion.  Even  to  light  of  the  shortest  known  wave-lengths 
matter  seems  to  fill  space  continuously.  But  here  the 
behaviour,  even  of  elementary  gases,  is  that  of  a  non- 
homogeneous  medium,  each  single  molecule  appears  as  a 
distinct  obstacle,  The  number  of  mols.  upon  which  the 
cathode  rays  impinge  in  equal  volumes  of  different  gases 
is  always  the  same  ;  whence  we  may  say  that  hydrogen 
molecules  obscure  the  ether  much  less  than  the  molecules 
of  oxygen,  and  these,  in  turn,  less  than  molecules  of 
carbon  dioxide. 


THE  SIMULTANEOUS  PRECIPITATION  OF 
COPPER  AND  ANTIMONY  BY  THE 
GALVANIC  CURRENT. 

By  W.  HAMPE. 


The  author  shows  that  all  the  commercial  brands  of 
electrolytic  copper  which  have  been  examined  in  his 
laboratory  along  with  from  99*94  to  gg’gg  per  cent  of  copper 
always  contained  small  quantities  of  antimony,  in  good 
sorts  from  o'oo7  to  about  0'02.  this  fad  shows  that  in 
the  technical  elaboration  by  means  of  electrolysis  small 
quantities  of  antimony  are  always  precipitated  along  with 
the  copper. 

Also  in  the  determination  of  copper,  as  practised  in  the 
laboratories  by  the  electrolysis  of  its  sulphuric  solution 
acidified  with  free  nitric  acid,  antimony,  if  present,  falls 
not  only,  as  heretofore  supposed,  ajtcr  the  precipitation 
of  the  copper,  but  to  a  small  extent  also  simultaneously. 
This  faCt  must  be  taken  into  account  in  separations  and 
in  quantitative  determinations  of  copper  in  order  to  avoid 
errors.  The  less  antimony  is  present  in  the  solution  as 
compared  with  the  copper,  and  the  earlier  the  electrolysis 
is  broken  off  the  less  antimony  is  precipitated  along  with 
the  copper.  The  tension  and  the  density  of  the  current 
are  not  without  influence.  The  following  observations 
indicate  the  quantities  of  antimony  deposited  along  with 
the  copper  under  defined  conditions. 

1,  A  copper  sulphate  containing  25*09  per  cent  of 
copper,  0*0083  per  cent  of  antimony  (corresponding  to  a 
copper  with  0*033  per  cent  of  antimony),  gave  on  the 
electrolysis  of  its  saturated  solution  acidified  with  20  c.c. 
nitric  acid,  with  six  Meidinger-Pincus  globe  elements,  a 
copper  containing  0*007  per  cent  antimony. 

2.  45*896  grms.  of  an  alloy  of  copper  and  antimony 
were  treated  with  nitric  acid,  whereon  the  antimony  paitly 
passed  into  solution  and  partly  remained  undissolved  as 
antimonic  acid.  Without  separating  the  latter  from  the 
liquid  it  was  evaporated  down  along  with  an  excess  of 
concentrated  sulphuric  acid  until  dense  vapours  escaped, 
and  the  residue  was  taken  up  with  water  and  20  c.c.  nitiic 
acid.  After  the  undissolved  part  of  antimonic  acid  was 
filtered  off  it  was  submitted  to  electrolysis,  the  cuirent 
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being  interrupted  whilst  the  liquid  was  still  distinctly 
coloured.  It  contained,  as  appeared  on  its  further  treat¬ 
ment  with  hydrogen  sulphide,  &c.,  still  0-3644  grm.  copper 
along  with  antimony.  The  latter,  along  with  the  anti¬ 
mony  of  the  undissolved  residue,  amounted  to  0*2338 
grm.  The  metallic  deposit  thus  obtained  eleClrolytically 
was  of  the  finest  rose  colour,  like  chemically  pure  copper. 
Its  weight  was  45*284  grms.  It  was  dissolved  off  the  core 
b)*  means  of  nitric  acid,  the  solution  was  evaporated  down 
with  an  excess  of  sulphuric  acid  until  all  nitric  acid  was 
expelled,  the  residue  was  taken  up  with  water,  and  from 
the  strongly  acid  solution  the  copper  was  thrown  down 
by  means  of  potassium  sulphocyanide  and  sulphurous 
acid  as  a  sulphocyanide. 

The  filtrate  was  worked  up  by  well  known  methods, 
and  was  found  to  contain  o*oog  grm.  antimony  which  had 
been  precipitated  along  with  45*275  grms.  copper,  so  that 
the  metallic  precipitate  had  contained  0*0198  per  cent 
antimony.  From  the  above  data  the  composition  of  the 
original  alloy  is  computed  as  99*441  per  cent  copper  and 
0*529  per  cent  of  antimong.  It  also  contained  0*015  per 
cent  of  iron. 

It  must  be  mentioned  that  the  acids  employed,  prior  to 
their  use,  had  been  freed  from  any  antimony  present. 
They  had  been  diluted,  treated  with  hydrogen  sulphide, 
decanted,  and  again  concentrated  by  evaporation. 


LONDON  WATER  SUPPLY. 

Report  on  the  Composition  and  Quality  op  Daily 
Samples  of  the  Water  Supplied  to  London 
for  the  Month  Ending  January  31ST,  1893. 

By  WILLIAM  CROOKES,  F.R.S., 
and 

WILLIAM  ODLING,  M.B.,  F.R.S.,  F.R.C.P. , 

Professor  of  Chemistry  at  the  University  of  Oxford. 

To  General  A.  De  Courcy  Scott,  R.A., 

Water  Examiner,  Metropolis  Water  Act,  1871. 

London,  February  13th,  1893. 

Sir,— We  submit  herewith,  at  the  request  of  the 
Directors,  the  results  of  our  analyses  of  the  163  samples 
of  water  collected  by  us  during  the  past  month,  at  the 
several  places  and  on  the  several  days  indicated,  from  the 
mains  of  the  seven  London  Water  Companies  taking 
their  supply  from  the  Thames  and  Lea. 

In  Table  I.  we  have  recorded  the  analyses  in  detail  of 
samples,  one  taken  daily,  from  January  1st  to  January 
31st  inclusive.  The  purity  of  the  water,  in  respedt 
to  organic  matter,  has  been  determined  by  the  Oxygen  and 
Combustion  processes ;  and  the  results  of  our  analyses  by 
these  methods  are  stated  in  Columns  XIV.  to  XVIII. 

We  have  recorded  in  Table  II.  the  tint  of  the  several 
samples  of  water,  as  determined  by  the  colour-meter 
described  in  a  previous  report. 

In  Table  III.  we  have  recorded  the  oxygen  required  to 
oxidise  the  organic  matter  in  all  the  samples  submitted 

to  analysis.  .  „  . 

In  respeft  to  its  general  characters,  and  especially  to 
the  smallness  of  the  proportion  of  organic  matter  present, 
the  condition  of  the  water  supplied  to  the  Metropolis 
during  the  month  of  January  was,  notwithstanding  the 
unfavourableness  of  the  season,  entirely  satisfactory. 
Thus,  taking  the  Thames-derived  water  for  comparison, 
the  mean  amount  of  oxygen  required  for  oxidation  was 
found  to  be  0*052  grain  per  gallon,  as  against  a  mean  ot 
0*068  grain  per  gallon  for  the  previous  two  months 
supply.  Again,  the  mean  proportion  of  organic  carbon 
was  found  to  be  0*159  part  in  100,000  parts  of  the  water, 
with  a  maximum  of  0*248  part  in  any  single  sample  ex¬ 
amined,  as  against  a  mean  of  0*198  part  and  a  maximum 
of  0*286  part  in  the  previous  two  months’  supply. 

The  condition  of  the  water  was,  however,  not  uniform 
throughout  the  month.  With  the  prolongation  of  the 


Gravimetric  Composition  of  Water.  {CMaTchA3VSr 


104 

frost — prevailing  more  or  less  continuously  through  the 
last  week  of  December  and  first  three  weeks  of  January 
— and  more  particularly  on  the  breaking  up  of  the  frost  at 
the  end  of  the  third  week  of  January,  there  was  a  notice¬ 
able,  though  indeed  wholly  unimportant,  increase  in  the 
proportion  of  organic  matter  present  both  in  the  Thames- 
derived  and  in  the  Lea- derived  water,  as  estimated  alike 
by  the  “  combustion  ”  and  “  oxidation  ”  processes.  I  he 
increase,  however,  in  the  degree  of  colour  tint  of  the 
water — usually,  but  not  always  proportionate  roughly  to 
the  amount  of  organic  matter  present — was  more  decided, 
and  in  several  of  the  samples  of  Thames  water  examined 
during  the  latter  half  of  the  month,  reached  and  even 
exceeded  the  limit  of  the  scale. 

Despite  the  difficulties  incident  to  the  condud  of  the 
process  of  filtration  in  time  of  frost,  the  whole  of  the  163 
samples  examined  were  found  to  be  well  filtered,  clear, 
and  bright. 

We  are,  Sir, 

Your  obedient  Servants, 

William  Crookes. 

William  Odling. 


eight  inches  ix-2  per  cent.  The  Government  commission 
found  these  tests  satisfa&ory  and  adopted  the  castings. 
We  prefer  the  use  of  ferrosilicon,  or  still  better,  silico- 
spiegel  (10  per  cent  of  silicon  and  12  per  cent  of 
manganese).  Sound  and  good  steel  castings  are  always 
obtained.  After  casting,  the  products  must  contain  C25 
to  o-30  per  cent  of  silicon. 

In  general,  when  making  steel  castings  we  ought  to 
remember  that  even  in  the  last  century  Reaumur  defined 
steel  as  a  compound  of  iron  and  carbon,  so  that  we  must 
suffer  the  introduction  of  a  small  quantity  of  silicon  only 
as  an  inevitable  evil  and  then  only  as  a  necessity,  in 
order  to  obtain  a  sound  steel  without  forging  the  metal. 


ON  THE 

GRAVIMETRIC  COMPOSITION  OF  WATER.* 

By  VV.  DITTMAR,  LL.D.,  F.R.S.,  F.R.S.E., 
and  J.  B.  HENDERSON. 

(Continued  from  p.  92). 


ON  STEEL  CASTINGS. 

By  SERGIUS  KERN,  M.E.,  St.  Petersburg. 

In  Russia  many  works  make  at  present  very  good  steel 
castings.  Principally  open-hearth  steel  is  used,  though 
several  works  employ  crucible  steel.  The  Obouchoff  Steel 
Works,  near  St.  Petersburg,  use  crucible  steel,  preparing 
it  in  coke  furnaces  (four  crucibles  to  each  furnace).  They 
have  and  always  had  extensive  orders  from  the  navy  for 
gun-carriages.  When  we  were  connected  with  these 
works,  the  steel  for  casting  the  different  parts  of  gun- 
carriages  was  prepared  as  follows: — Each  crucible  was 
loaded  with  forty  pounds  of  puddled  iron  (o’i2  per  cent 
of  carbon),  and  forty  pounds  of  puddled  steel  of  medium 
hardness  (o'45  to  0-50  per  cent  of  carbon).  Finally,  to 
this  charge  one-half  to  three-quarters  of  a  pound  of  ferro¬ 
manganese,  containing  70  per  cent  of  manganese,  was 
added. 

The  crucibles  are  placed  into  the  furnaces,  and  in 
about  four  and  a  half  hours  the  charge  is  melted.  Next 
to  each  crucible  by  means  of  an  iron  funnel  is  added  two 
and  a  half  pounds  of  silicon  iron,  containing  7  per  cent  of 
silicon.  After  a  lapse  of  twenty  minutes  the  casting  of 
steel  is  commenced.  The  moulding  sand  is  prepared  from 
85  per  cent  of  white  quartz  sand,  used  for  the  formation 
of  the  open-hearth  furnace  lining  at  the  same  works, 
which  is  mixed  with  15  per  cent  of  good  fire-clay  and  a 
small  quantity  of  rye-flour,  in  order  to  render  the  moulds 
porous  after  heating  them  in  the  drying-stove. 

The  Poutiloff  Iron  and  Steel  Works,  near  St.  Peters¬ 
burg,  use  for  small  castings  up  to  10  poods  crucible  steel, 
and  for  heavy  castings  open-hearth  steel  is  used.  They 
frequently  receive  orders  from  the  navy  for  rudder-frames, 
stem-posts,  stern-posts,  shaft  brackets,  &c. 

For  instance,  the  Poutiloff  Works  lately  executed  the 
castings  of  a  stem  and  stern  posts  for  a  gun  boat.  Open 
hearth  steel  was  used,  and  the  addition  before  the  casting 
consisted  of  ferrosilicon.  The  following  are  the  chemical 
analyses : — 

Stem.  Stern. 

Per  cent. 

Carbon.. . 0*13 

Manganese .  0-50 

Silicon . 027 

Phosphorus . 003 

Sulphur . 0-02 

The  mechanical  tests  gave  the  following  results  : — 
Stem-post,  breaking  strain  32'5  tons  per  square  inch, 
elongation  in  eight  inches  12-3  per  cent;  stern-post, 
breaking  strain  34'8  tons  per  square  inch,  elongation  in 


o  15 
°'45 

O' 25 

0-04 

0*02 


In  our  calculation  of  the  presumable  effedt  of  the 
sulphurous  acid  on  the  result  of  Dumas’s  syntheses,  we 
negledled  the  error  caused  by  the  sulphurous  acid  con¬ 
tained  in  the  surplus  hydrogen  which  goes  out  of  the 
water-receptacle  through  the  adtion  of  the  vitriol  con¬ 
tained  in  the  drying  tubes  included  in  the  latter.  As  the 
quantitative  effedl  of  this  sulphurous  acid  is  difficult  to 
predidt,  we  tried  to  determine  it  by  diredt  experiments. 
But,  in  doing  so,  we  had  our  eyes  more  on  our  own 
“  First  Series  of  Syntheses  ”  ( vide  infra)  than  on  Dumas’ ; 
we  therefore  used  small  U-tubes  charged  with  vitrioled 
pumice,  such  as  we  had  used  in  our  own  syntheses.  A 
current  of  hydrogen,  purified  by  means  of  a  tower  of 
caustic  soda  and  red-hot  copper  gauze,  was  passed 
through  (1)  a  tube  containing  phosphoric  anhydride;  (2) 
a  similar  tube  charged  with  the  same  reagent ;  (3,4,  and 
5)  three  successive  U-tubes  charged  with  vitrioled  pumice  ; 
and  from  the  last  vitriol  tube  the  gas  passed  into  the 
graduated  Pisani. 

Experiment  I. — Volume  of  hydrogen  used  =  3’5  litres. 
Temperature  =  i7'5 — ij'8°  C.  The  second  P205-tube 
gained  o'i  m.grm.,  the  three  vitriol  tubes 

(3)  (4)  (5) 

Lost . 03  16  4-8  m.grms. 

Experiment  II. — Volume  of  hydrogen  used  =  6  litres. 
Temperature  =  16  5— 170  C.  The  second  P203-tube  gained 
2‘3  m.grms.,  the  three  vitriol  tubes 

(3)  (4)  (5) 

Lost . 03  10  o-o  m.grm. 

Experiment  III. —  In  this  experiment  a  tube  charged 
with  recently-fused  caustic  potash  was  substituted  for  the 
first  phosphoric  acid  tube.  Volume  of  hydrogen  used 
=  9’5  litres.  Temperature  not  observed.  The  P205-tube 
gained  o-3  m.grm.,  the  vitriol  tubes 

(3)  (4)  (5) 

Lost .  i*2  i’g  —01  m.grm. 

The  tubes  (3)  and  (4)  correspond  to  the  two  vitriol 
tubes  which  were  attached  to  our  water-receptacle,  and 
weighed  before  and  after  the  synthesis.  The  conjoint 
loss  of  these  two  tubes  in 

Experiments..  ..  I.  II.  III. 

was .  T'9  1 '3  3'i  m.grms. 

The  error,  as  we  see,  is  not  very  considerable,  but  it  is 
too  great  to  be  negletted,  and  with  Dumas’s  very  large  U- 
tubes,  it  must  have  been  greater  than  in  our  case.  That 
the  witness  tube  in  Experiment  I.  lost  almost  5  m.grms.  is 
an  anomaly  which  we  cannot  explain. 

Of  the  several  sources  of  error  in  Dumas’s  experiments, 
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which  we  are  able  to  see,  only  one  remains  to  be  con¬ 
sidered.  We  allude  to  the  unavoidable  presence  of 
occluded  hydrogen  in  the  metallic  copper  produced. 
Dumas  was  quite  alive  to  this  source  of  error,  and, 
indeed,  caused  Melsens  to  determine  its  magnitude.  In 
one  of  Melsen’s  experiments  the  metallic  copper 
produced  from  300  gims.  of  oxide  by  reduction  hy¬ 
drogen,  when  re-burned  in  oxygen,  gave  65  m.grms.  of 
water  =  7-2  m.grms.  of  hydrogen  or  o-ooong  grm.  per 
grm.  of  oxygen  in  the  oxide  of  copper  started  with.  Dumas 
states  that  once,  when  the  reduction  of  the  oxide  was 
effected  at  an  exceptionally  low  temperature,  the  copper 
contained  o-ooo2  of  its  weight  of  hydrogen.  In  this  case 
the  weight  of  hydrogen  per  grm.  of  oxygen  in  the  original 
oxide  was  o-ooo8  grm. 

In  the  course  of  our  first  series  of  syntheses  we  some¬ 
times  determined  the  occluded  hydrogen  in  the  metal  pro¬ 
duced,  and  we  may  as  well  communicate  the  results  now. 
After  the  completion  of  a  synthesis  of  an  evening,  the 
reduCtion-tube  was  stopped  up  and  kept  over  night.  On 
the  following  morning  the  tube  was  re-weighed,  to  make 
sure  that  it  had  not  changed  weight,  or  to  determine  any 
change  that  might  have  taken  place.  It  was  then  heated 
in  a  current  of  air,  dried  by  means  of  vitrioled  pumice, 
until  it  had  suffered  a  very  far-going  oxidation,  the  water- 
being  collected  in  a  tared  U-tube  charged  with  vitrioled 
pumice  and  weighed.  In  the  following  table  the  headings 
refer  to  the  pages  of  our  journal. 

Page — 


44. 

45- 

67. 

7i- 

Oxygen  used  as  oxide  of 

copper,  grms.  .. 

•  • 

2-876 

4-805 

4-262 

5'539 

Water  formed, 

in 

m.grms . 

0-3 

o-i 

2-4 

2-9 

Occluded  hydrogen 

•  • 

0-03 

O'OI 

0-27 

0-32 

Hydrogen,  per  grm. 

of 

0-0582 

oxygen,  m.grms. 

•• 

o-i 

O'O02 

0-0626 

Page 

-> 

75- 

77- 

79- 

89. 

Oxygen  used 

•  , 

10-372 

10-526 

10-424 

15-460 

Water  produced  . . 

•  • 

37 

27 

21 

7-2 

Occluded  hydrogen 

•  • 

041 

0-3 

023 

0'8 

Ditto,  per  grm. 

of 

0-0518 

oxygen,  rn.grm. 

•  • 

0-0396 

0-0284 

0-0224 

Taking  8  as  a  symbol  for  the  occluded  hydrogen  per 
grm.  of  oxygen  used  apparently  as  oxide  of  copper,  if  the 
water  obtained  in  the  synthesis  per  1  grm.  of  loss  of 
weight  suffered  by  the  oxide  of  copper  was  =  k,  the  true 
value  k0  of  the  ratio  H20  :  O  is  k  (1  — 5).  Now,  our 
highest  value  for  k  8  was  0  000071  grm.,  hence  k  —  k0  = 
0-000071.  Supposing,  for  instance,  the  true  k0  were  equal 
to  1-125,  then  &  =  1*125071,  corresponding  for  O  =  16,  to 
11  =  1-000568. 

But  our  average  value  for  8  is  only  0-0000344,  hence 
£  —  £0  =  0-000039,  corresponding  to  H  =  1  000312,  From 
Melsens’s  experiment  with  the  metal  from  300  grms.  of 
oxide  we  should  have  H  =  i-ooioo.  Our  conclusion  at  the 
time  was  that  the  influence  of  the  occluded  hydrogen  may 
safely  be  neglected. 

To  sum  up  Assuming  Dumas’s  hydrogen  contained 
the  proportion  of  atmospheric  oxygen  corresponding  to  our 
determination  V.  (see  p.  71),  and  0-91  rn.grm.  of  S02  per 
litre  (see  p.  gi),  then  his  (uncorreCted)  value  k  =  1-12547 
for  H20:  O  is  liable  to  the  following  corrections  : — 

1.  On  account  of  the  oxygen .  —0-000287 

2.  On  account  of  the  sulphurous  acid  ..  —0-00154 

Total .  -0-001827 

Hence,  corrected  value  £  =  1-12364.  All  this  on  the 
assumption  that  the  water-weights  of  Dumas  are  the  true 

weights.  If  he  forgot  to  reduce  these  to  the  vacuum,  the 
corrected  k  must  be  corrected  up  by  0-001227x1-12547  = 
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0-00138,  so  that  we  have,  for  the  fullly  corrected  k'  the 
number  1-12502;  whence,  for  0  =  i6,  H  =  roooi6! 

Let  us  now  pass  to  a  consideration  of  Erdmann  and 
Marchand’s  work. 

(To  be  continued). 


PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY. 

Ordinary  Meeting,  February  2nd,  1893. 

Dr.  W.  H.  Perkin,  F.R.S.,  Vice-President,  in  the  Chair. 

Mr.  Walter  H.  Ince  was  formally  admitted  a  Fellow  of 
the  Society. 

Ordinary  certificates  were  read  for  the  first  time  in 
favour  of  Messrs.  John  Frederick  Briggs,  c/o  Messrs. 
Parry  and  Co.,  Madras;  Julian  L.  Baker,  Stamford, 
Hendham  Road,  Upper  Tooting,  S.W.  ;  William  A.  Bone, 
Schlossberg,  3,  Heidelberg;  H.  W.  Dickinson,  Kent 
Place,  Ulverston,  Lancashire;  John  Addyman  Gardner, 
5,  Bath  Place,  Oxford  ;  John  Alan  Murray,  60,  Marine 
Terrace,  Aberystwyth  ;  Alan  E.  Munby,  44,  Holly 
Avenue,  Newcastle  on-Tyne  ;  J.  Frank  McGregory,  M.A., 
Hamilton,  N.Y.,  U.S.A.;  James  Henry  Robbins,  4, 
Roderick  Road,  Haverstock  Hill,  N.W. ;  William  Rintoul, 
48,  Carnarvon  Street,  Glasgow  ;  George  Rudd  Thompson, 
5,  Clytha  Square,  Newport,  Mon. 

Of  the  following  papers,  those  marked  *  were  read 

#io6.  “  The  Connection  between  the  Atomic  Weight  of 
the  Contained  Metah  and  the  Magnitude  of  the  Angles  of 
Crystals  of  Isomorphous  Series.”  By  Alfred  E.  Tutton, 
Assoc.  R.C.S. 

The  author  has  subjected  the  crystals  of  twenty-two 
salts  of  the  series  of  double  sulphates  R2M(S04)2-6H20 
containing  as  the  alkali  metal  R  potassium,  lubidium, 
and  cassium  respectively,  and  as  the  second  (dyad)  metal 
M  magnesium,  zinc,  iron,  manganese,  nickel,  cobalt, 
copper,  and  cadmium  respectively,  to  a  detailed  gonio- 
metrical  investigation,  with  the  purpose  of  ascertaining 
the  nature  of  the  connection  specified  in  this  title.  The 
measurements  have  been  made  in  great  detail,  at  least  10 
crystals  of  each  salt,  of  the  highest  procurable  degree  of 
purity  and  perfection,  selected  from  several  different  crops, 
having  been  completely  measured  :  an  average  of  over 
400  measurements  have  thus  been  made  in  the  case  of 
each  salt,  40  separate  values  of  each  of  the  principal 
angles  being  frequently  obtained ;  this  being  considered 
necessary  in  view  of  the  smallness  of  the  differences 
under  investigation,  in  order  that  on  taking  the  mean  of 
all  the  values  of  each  angle  the  errors  due  to  slight  dis¬ 
turbances  during  deposition,  and  also  the  instrumental 
errors,  might  be  eliminated.  The  purity  of  each  salt  was 
established  by  direCt  analysis.  The  twenty-two  salts  are 
fully  described  in  the  paper,  and  complete  tables  of  their 
angles  given.  After  each  set  of  three  salts  containing 
the  same  second  metal  and  potassium,  rubidium,  and 
caesium,  respectively,  as  the  alkali  metal  have  been  thus 
described,  their  angles  are  compared  and  the  morpho¬ 
logical  relations  are  discussed. 

The  results  of  the  investigation  are  embodied  in  the 
following  summary  :  — 

1.  The  salts  containing  caesium  as  the  alkali  metal  are 
the  most  readily  obtained  in  the  form  of  crystals;  those 
containing  potassium  the  least ;  the  salts  containing 
rubidium  occupying  an  intermediate  position  in  this 
respeCt. 

2,  Though  bounded  by  the  same  common  planes,  the 
crystals  of  the  potassium,  rubidium,  and  caesium  salts  of 
the  series  exhibit  specific  characteristic  habits,  the 
characteristic  habit  of  the  crystals  of  the  potassium  salts 
being  widely  different  from  that  exhibited  by  the  crystals 
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of  the  caesium  salts,  and  the  habit  usually  assumed  by  the 
crystals  of  the  rubidium  salts  being  of  an  intermediate 
character.  The  relations  between  the  characteristic 
habits  of  the  potassium,  rubidium,  and  caesium  salts 
respectively  are  thus  found  to  be  in  direCt  correlation  with 
the  atomic  weights  of  the  alkali  metals. 

3.  The  axial  angle  /3  increases  with  the  increase  in  the 
atomic  weight  of  the  alkali  metal,  its  magnitude  in  any 
rubidium  salt  of  the  series  being  approximately  midvvay 
between  that  in  the  potassium  and  that  in  the  caesium 
salt  containing  the  same  second  metal ;  in  other  words, 
the  differences  between  the  magnitudes  of  the  axial  angle 
in  crystals  of  this  series  containing  potassium,  rubidium, 
and  caesium  respectively  as  the  alkali  metal  are  in  direCt 
simple  proportion  to  the  differences  between  the  atomic 
weights  of  these  metals. 

The  changes  in  the  magnitude  of  the  axial  angle  on 
passing  from  a  potassium  to  a  rubidium  salt,  and  from  a 
rubidium  to  a  caesium  salt,  are  very  considerable,  usually 
exceeding  a  whole  degree  in  each  case  ;  they  are  there¬ 
fore  far  outside  the  limits  of  possible  experimental  or 
formational  error. 

4.  The  magnitudes  of  all  the  angles  between  the  faces 
of  the  crystals  of  the  salts  of  this  series  containing 
rubidium  as  the  alkali  metal  lie  between  the  magnitudes 
of  the  corresponding  angles  upon  the  crystals  of  the  salts 
containing  potassium  and  caesium  respectively. 

The  differences  between  the  magnitudes  of  the  angles 
other  than  the  axial  angle,  in  crystals  of  this  series  con¬ 
taining  potassium,  rubidium,  and  caesium  respectively  as 
the  alkali  metal  are  not  generally  in  direCt  simple  propor¬ 
tion  to  the  differences  between  the  atomic  weights  of 
these  metals.  The  maximum  deviation  from  simple  pro¬ 
portionality  occurs  in  the  prism  zone,  in  which  the  ratio  of 
the  difference  varies,  according  to  the  nature  of  the  second 
metal  present,  from  1 :  2  to  1  :  3. 

The  faCt  that  the  differences  between  the  magnitudes 
of  many  of  the  angles  of  the  caesium  and  rubidium  salts 
are  so  much  larger  than  those  between  the  rubidium  and 
potassium  salts  would  appear  to  indicate  that  as  the 
atomic  weight  increases,  it  exercises  an  influence  on  these 
angles  in  excess  of  the  mere  numerical  proportion  to  its 
increase.  This  influence  is  most  apparent  in  the  case  of  the 
angles  of  the  prism  zone,  and  becomes  less  and  less  evident 
in  the  zones  approaching  more  and  more  nearly  to  the  plane 
of  symmetry,  until  at  length,  in  the  case  of  the  axial  angle 
lying  in  the  plane  of  symmetry,  all  evidence  of  it  dis¬ 
appears,  and  the  differences  are  then  diredly  proportional 
to  the  numerical  differences  in  atomic  weight. 

5.  The  alkali  metals  exert  a  preponderating  influence 
in  determining  the  geometrical  form  of  the  crystals,  the 
magnitudes  of  the  angles  being  altered  on  displacing  one 
alkali  metal  R  by  the  next  higher  or  lower  to  an  extent 
attaining  a  maximum  in  certain  angles  of  more  than  a 
whole  degree,  while  the  displacement  of  the  second  (dyad) 
metal  M  by  any  other  of  the  same  group  is  unattended  by 
any  material  change  in  the  angular  magnitudes. 

6.  The  importance  of  the  axial  ratios  as  indicative  of 
the  change  of  geometrical  form  on  displacing  one  alkali 
metal  in  any  salt  of  the  series  by  another  is  greatly 
diminished  by  the  fadt  that  simultaneous  changes  more 
or  less  neutralising  each  other  occur  in  the  angles  which 
determine  them,  thus  causing  the  differences  to  be  small. 
It  is  generally  observed,  however,  that  in  any  set  of  three 
salts  containing  the  same  second  metal  the  ratios  in  the 
case  of  the  rubidium  salt  lie  between  those  of  the  potas¬ 
sium  and  caesium  salts,  and  somewhat  nearer  to  those  of 
the  potassium  salt.  The  changes  in  the  angles  themselves 
afford  the  only  complete  information  concerning  the 
change  in  geometrical  form. 

The  optical  properties  of  the  crystals  of  the  salts  now 
considered  will  be  described  and  discussed  in  a  subse¬ 
quent  communication. 

Discussion. 

Mr,  Miers  remarked  that  Mr.  Tutton  appeared  to 
attribute  the  intermediate  position  occupied  by  the 


rubidium  sulphates  to  the  fadt  that  the  atomic  weight  of 
rubidium  is  the  arithmetic  mean  of  those  of  potassium 
and  caesium  ;  if  this  were  tiie  simple  cause,  we  should  ex- 
pedt  similar  relations  to  obtain  in  the  lithium,  sodium, 
and  potassium,  or  the  calcium,  strontium,  and  barium 
series,  or  in  the  case  of  an  homologous  series  of  hydro¬ 
carbon  radicles.  The  strontium  salts,  however,  are  not 
intermediate  in  form  between  those  of  barium  and  calcium 
in  the  case  of  the  bromates,  the  sulphates,  or  the  car¬ 
bonates,  and  even  in  the  potassium-rubidium-caesium 
series  the  platinonitrites  and  the  platiniodonitrites  pre¬ 
pared  by  Nilson  afford  results  showing  that  the  rubidium 
salt  does  not  necessarily  occupy  an  intermediate  position. 
Hence  it  is  impossible  at  present  to  draw  simple  general 
conclusions  from  the  results  afforded  by  these  or  other 
isomorphous  series,  as  the  relations  obtaining  in  one  series 
do  not  generally  prevail  in  others.  Mr.  Miers  expressed 
the  hope  that  Mr.  Tutton  would  extend  his  observations 
to  the  isomorphous  selenates. 

*107.  “  The  Preparation  of  Phosphoric  Oxide  free  from 
the  Lower  Oxide,"  By  W.  A.  Shenstone  and  C.  R. 
Beck. 

A  description  is  given  of  a  method  of  preparing  phos¬ 
phoric  oxide  free  from  the  lower  oxides  by  distilling  it 
over  platinum  sponge  in  the  presence  of  excess  of  oxygen. 
The  authors  refer  to  a  similar  process  lately  described  by 
Professor  Threlfall  {Phil.  Mag.,  January,  1893),  and  call 
attention  to  certain  points  in  this  process  which  in  their 
experience  consideiably  improve  its  efficiency  and  value. 


Discussion. 

Professor  1  horpe,  referring  to  the  strictures  passed  on 
the  commercial  phosphoric  oxide  by  Mr.  Shenstone,  said 
that  in  his  experience  it  was  by  no  means  unsatisfactory 
in  quality.  Mr.  Tutton  and  he  had  failed  in  extracting 
more  than  a  minute  proportion  of  phosphorous  oxide 
from  it. 

Mr.  H.  B.  Baker  agreed  with  Professor  Thorpe;  he 
had  been  in  the  habit  of  testing  for  the  tetroxide  by 
means  of  carbon  tetrachloride,  which  dissolves  it  but  not 
phosphoric  oxide. 

Mr.  Shenstone,  in  reply,  said  he  had  not  intended  to 
imply  more  than  that  the  commercial  product  was  impure  ; 
the  percentage  of  impurity  was  probably  small. 


108.  "Contributions  to  our  Knowledge  of  the  Aconite 
Alkaloids.  Part  IV.  On  Isaconitine  (Nap  el  line),"  By 
Wvndham  R.  Dunstan  and  E.  F.  Harrison. 

The  authors  have  investigated  the  nature  and  proper¬ 
ties  of  the  alkaloid  found  together  with  aconitine  in  the 
roots  of  Aconitum  napellus  (see  Part  II.),  to  which  it  was 
proposed  to  assign  the  old  disused  name  of  napelline  ; 
this  alkaloid  always  occurs  in  the  roots  to  as  large  an 
extent  as  aconitine  and  in  some  cases  to  a  larger  extent. 
The  preparation  of  the  pure  substance  is  fully  described 
in  the  paper.  Its  separation  from  aconitine  is  based  on 
the  superior  solubility  of  the  latter  in  ether,  while  its 
superior  solubility  in  chloroform  affords  a  means  of  sepa¬ 
rating  it  in  greater  part  from  the  other  associated  alka¬ 
loids;  it  is  finally  purified  byre-crystallising  its  hydro¬ 
chloride.  It  is  found  to  be  isomeric  with  aconitine,  and 
the  name  isaconitine  is  therefore  now  adopted  instead  of 
napelline,  to  which  objections  were  raised  on  a  former 
occasion. 

Isaconitine  has  hitherto  always  been  obtained  in  a 
co  outless  friable  varnish-like  form,  resisting  all  attempts 
to  crystallise  it;  it  is  readily  dissolved  by  alcohol  and 
chloroform,  less  readily  by  ether,  and  it  is  only  slightly 
soluble  in  water,  though  more  so  than  aconitine.  The 
alcohohc  solution  is  feebly  dextro-rotatory. 

Thre  bichloride,  C33H45N0I2-HC1,  crystallises  from 
Trrn  f"  r°Sette^°  ub!e  in  alcohol ,  containing  x  mol. 

p  p.  of  water.  The  aqueous  solution  is  intensely  bitter, 
and  is  laevo-rotatory  to  almost  the  same  extent  as  the 
aconitine  salt,  [o.]d  =  — 28*74°. 

c;,3-1|ie.COrie!P?ndim8  hydrobromide  and  hydriodide  form 
s  nnlar  crystals,  but  are  anhydrous  ;  the  latter  salt  is 
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lasvorotatory,  [a]D  =  -26-94°.  All  these  compounds  : 
somewhat  resemble  the  corresponding  aconitine  salts  in  j 
their  physical  properties.  j 

Isaconitine  exhibits  a  remarkable  behaviour  with  auric  j 
chloride  which  sharply  distinguishes  it  from  aconitine, 
and,  indeed,  from  most  other  alkaloids.  Hitherto  no 
definite  aurichloride  has  been  obtained,  but  it  is  found 
that  when  solutions  of  the  hydrochloride  and  of  auric 
chloride  are  mixed,  a  yellow  amorphous  precipitate  is 
produced  as  in  the  case  of  aconitine;  on  re-crystallising 
this  from  alcohol,  nearly  colourless  crystals  are  obtained 
of  an  aurochlorisaconitine,  of  the  formula — 

C33H44(AuC12)NOi2. 

This  is  apparently  a  derivative  of  the  alkaloid  in  which 
one  atom  of  hydrogen  is  displaced  by  the  group  AuC12. 
The  first  known  alkaloidal  derivative  of  this  type,  namely, 
aurochlorcaffeine,  was  described  a  short  time  ago  by 
Dunstan  and  Shepheard  (cf.  Trans .,  Feb.,  1893).  The 
production  of  such  a  compound  from  napelline  was 
altogether  unexpected.  Aurochlorisaconitine  differs, 
however,  from  aurochlorcaffeine  in  not  being  re  converted 
into  the  aurochloride  by  the  aCtion  of  hydrogen  chloride. 

When  isaconitine  is  heated  either  with  water  in  closed 
tubes  or  under  ordinary  pressure  with  mineral  acids,  it  is 
gradually  hydrolysed.  The  hydrolysis  is  more  rapidly 
effected  by  aqueous  solutions  of  soda  or  potash,  which  aCt 
even  in  the  cold.  It  yields  the  same  products  as  aconi¬ 
tine  and  the  same  proportions,  viz.,  aconine  and  benzoic 
acid,  C33H45NOi2-i-H20  =  C26H4INOIi  + C7H602. 

The  physiological  aCtion  of  isaconitine  has  been  com¬ 
pared  with  that  of  aconitine  by  Professor  Cash,  who  finds 
that  the  aCtion  of  the  two  alkaloids  is  entirely  distinct.  A 
solution  of  a  pure  isaconitine  salt  does  not  produce  the 
tingling  sensation  on  the  tongue  which  is  so  character¬ 
istic  of  aconitine  ;  and  while  aconitine  is  a  most  violent 
poison,  even  in  excessively  minute  doses,  relatively  con¬ 
siderable  quantities  of  isaconitine  must  be  administered 
to  small  animals  in  order  to  produce  a  toxic  effect,  which 
effeCt  is  the  result  of  a  physiological  action  in  the  main 
distinct  from  that  of  aconitine.  It  seems  doubtful  whether 
isaconitine  would  prove  toxic  to  man,  except  when  given 
in  very  large  doses. 

It  may  be  added  that  the  new  alkaloid  now  described 
under  the  name  of  isaconitine  is  entirely  different  from 
the  mixtures  of  amorphous  alkaloids  called  napelline  by 
the  earlier  workers.  It  also  differs  in  composition  and 
properties  from  the  picraconitine  of  Wright,  and  the 
amorphous  bases  since  obtained  from  the  roots  of 
Aconitum  napellus  by  other  investigators.  Having  legard 
to  the  manner  in  which  these  amorphous  bases  were  pre¬ 
pared,  and  to  the  extreme  difficulty  which  is  experienced 
in  preparing  pure  isaconitine,  it  may  be  safely  concluded 
that  they  were  not  single  substances. 

*109.  “  Contributions  to  our  Knowledge  of  the  Aconite 
Alkaloids.  Part  V.  The  Composition  of  some  Commer¬ 
cial  Specimens  of  Aconitine .”  By  Wyndham  R.  Dunstan 
and  Francis  H.  Carr. 

The  authors  have  examined  a  number  of  English  and 
foreign  specimens  of  aconitine.  For  several  of  these  they 
are  indebted  to  Dr.  J.  W.  L.  rIhudichum,  who  collected 
them  some  years  ago ;  others  have  been  purchased  duiing 
the  last  two  years.  Dr.  Thudichum  had  found  that  the 
various  specimens  differed  enormously  in  their  toxic 
power,  many  being  nearly  ineit,  while  a  few  were  highly 

poisonous.  .  .  „ 

The  process  used  in  examining  these  “  aconitines  was 
essentially  that  described  in  the  preceding  communica¬ 
tion,  by  means  of  which  aconitine,  .  isaconitine, 
homisaconitine  (homonapelline),  and  aconine  could  be 
isolated,  and  the  quantity  of  each  approximately  deter¬ 
mined.  The  method  of  estimating  aconitine  first  proposed 
by  Wright,  and  recently  advocated  in  a  slightly  modified 
form  by  Allen,  in  which  the  benzoic  acid  produced  on 
hydrolysis  of  the  mixture  of  alkaloids  is  reckoned  as 
derived  from  aconitine,  is  valueless,  since  isaconitine 


furnishes  benzoic  acid  in  the  same  proportion  as 
aconitine  when  hydrolysed.  Sixteen  specimens  of 
“  aconitine  from  A.  napellus  ”  and  its  salts  were 
examined.  Most  of  the  samples  were  amorphous; 
these  were  invariably  found  to  contain  but  a  very  small 
proportion  of  aconitine,  in  some  cases  none,  but  were 
chiefly  composed  of  the  amorphous  alkaloids  aconine, 
isaconitine,  and  homisaconitine,  all  of  which  appear  to  be 
very  slightly,  if  at  all,  toxic.  It  would  seem  that,  as  a 
rule,  “  amorphous  aconitine  ”  represents  the  total  alka¬ 
loids  of  the  root.  Of  the  crystalline  specimens  of 
alkaloid  only  two  were  pure,  most  of  them  being 
contaminated  with  more  or  less  amorphous  alkaloid. 
The  specimens  of  aconitine  salts  examined  were 
found,  in  nearly  every  case,  to  be  chiefly  isaconitine 
salts  containing  only  small  quantities  of  aconitine 
compounds.  Hence  it  is  not  surprising  that  great 
differences  have  been  observed  in  the  mode  of  aCtion 
and  toxic  power  of  commercial  “  aconitine.”  It  is  most 
important  that  in  future  nothing  but  pure  crystalline 
aconitine  possessing  the  characters  fully  described  in 
Part  I.  of  the  enquiry  should  be  used  in  medicine,  and  it 
is  satisfactory  that  a  pure  alkaloid  can  now  be  obtained  in 
commerce. 

Discussion. 


Mr.  Howard  characterised  the  discovery  of  the  extra¬ 
ordinary  difference  between  aconitine  and  the  isaconitine 
now  described  as  a  striking  example  of  the  value  ol  high 
“  theoretical  ”  chemistry  ;  the  discovery  of  the  explana¬ 
tion  of  the  difference  would  be  of  the  deepest  interest. 

Dr.  Stevenson,  after  alluding  to  the  impure  nature  of 
German  commercial  aconitine,  dwelt  on  the  importance 
of  using  crystallised  material,  which  gave  fairly  constant 
results;  such  was  the  virulence  of  the  alkaloid  that 
2/i,oooths  of  a  grain  never  failed  to  kill  a  large  mouse, 
and  3  m.grms.  usually  proved  fatal  to  an  adult  man. 

Dr.  Brunton  spoke  of  the  fear  of  prescribing  “  aconi¬ 
tine  ”  which  existed  owing  to  its  irregular  character;  in 
the  course  of  experiments  made  twenty-two  years  ago,  he 
had  himself  obtained  most  conflicting  results,  having, 
doubtless,  used  different  “  aconitines.”  He  then  remarked 
on  the  scientific  interest  attaching  to  the  determination 
of  the  nature  of  the  alkaloidal  constituents  of  the  various 
species  of  aconite,  and  the  light  which  might  thereby  be 
shed  on  the  origin  of  the  different  alkaloids:  A.  hetero- 
phyllum,  unlike  most  species,  contained  no  poisonous 
principle,  and  it  would  be  specially  interesting  to  examine 
this. 

Professor  Dunstan,  in  reply,  said  that  German  aconi¬ 
tines  were  not  all  amorphous  and  valueless  ;  moreover,  it 
was  a  mistake  to  suppose  that  a  sample  was  pure  because 
it  was  crystalline.  A.  hcterophyllum,  to  which  Dr. 
Brunton  had  alluded,  had  a  very  bitter  taste ;  as  this  was 
characteristic  of  isaconitine,  perhaps  this  alkaloid  was 
present. 


no.  “  Synthesis  of  Oxazoles  from  Benzoin  and 
Nitriles .”  By  Francis  R.  Japp,  F.R.S.,  and  T.  S. 

Murray,  D.Sc.  . 

The  authors  find  that  nitriles  and  benzoin  interact 
when  a  mixture  of  the  two  compounds  is  dissolved  in 
concentrated  sulphuric  acid,  water  being  eliminated,  an 
oxazole  being  formed  in  which  the  hydrocarbon  radicle 
attached  to  the  cyanogen  of  the  nitrile  occupies  the  Mal¬ 
position,  e  g.,  in  the  case  of  acetonitrile,  which  yields  a/3- 
diphenyl -^-methyl oxazole  (m.  p.  28  ), 

c6H,ch-°h  +  Nc.CHj  _  W  \C,H!+Hl0. 

C6H5-CO  C6H5-C-N"” 

In  addition  to  the  foregoing,  they  have  prepared  a0. 
diplienyloxazole,  C,5H„NO  (m.  p.  44°),  from  benzoin  and 
hydrogen  cyanide  ;  ap-diphenyl-fx-ethyloxazole,  Ci7Hi5NO 
(m  p  32°),  from  benzoin  and  propionitrile  ;  and  triphenyl- 
oxazole,  C2IHI5NO  (m.  p.  115°),  from  benzoin  and 
benzonitrile.  Tnphenyloxazole  is  identical  with  Laurent  s 
benzilam  and  Zinin’s  azobenzil. 
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By  heating  a/3-diphenyl-^-methyloxazole  with  ammonia, 
it  is  converted  into  the  corresponding  imidazole,  identical 
with  Japp  and  Wynne’s  methyldiphenylglyoxaline,  the 
oxygen  atom  in  the  ring  being  displaced  by  NH. 

hi.  “  The  Action  of  Nitrosyl  Chloride  and  of  Nitric 
Peroxide  on  some  Members  of  the  Olefne  Series.”  By 
William  A.  Tilden  and  J.  J.  Sudborough. 

The  authors  have  examined  the  aCtion  of  nitrosyl 
chloride  on  the  first  five  members  of  the  olefine  series 
with  the  following  results  Ethylene  forms  only  the 
dichloride  ;  propylene  and  butylene  a  mixture  of  dichloride 
and  nitrosochloride,  while  trimethylene  (amylene)  is 
almost  entirely  converted  into  a  nitrosochloride.  Phenyl- 
ethylene  (cinnamene)  behaves  like  trimethylethylene. 
Further,  it  is  now  found  that  propylene  affords  a  compound 
similar  to  that  prepared  by  Guthrie  many  years  ago  from 
nitric  peroxide  and  amylene.  The  study  of  these  com¬ 
pounds  has  been  undertaken  with  the  view  of  elucidating 
the  constitution  of  the  nitrosochlorides  formed  by  the 
terpenes. 

ii2.  “  Piperazine.”  By  W.  Majert  and  A.  Schmidt. 

Erroneous  statements  have  appeared  in  several  modern 
text.books  regarding  the  physical  and  chemical  characters 
of  piperazine,  C4HI0N2,  which  have  been  confused  with 
those  ascribed  by  A.  W.  von  Hofmann  and  by  Ladenburg 
to  the  impure  substances  of  like  composition  discovered 
by  them,  and  termed  respectively  diethylenediamine  and 
ethyleneimine  or  diethylenediimine  ;  our  attention  has 
been  directed  to  the  faCt  that  this  misunderstanding  has 
partly  arisen  from  a  misconstruction  of  our  views  ( Ber ., 
1890,  3719)  as  to  the  identity  of  these  substances  :  we, 
therefore,  desire  to  correct  this  impression. 

Piperazine,  which  was  not  known  in  its  pure  crystalline 
condition  until  prepared  by  us  in  August,  i8go,  by  treat¬ 
ment  of  dinitrosodiphenylpiperazine  with  alkali,  is  a 
crystalline  substance  melting  at  104 — 107°  in  capillary 
tubes,  although  when  the  melting  point  is  determined  on 
large  quantities  it  is  found  to  be  1120,  the  differences 
being  due  to  the  hygroscopic  nature  of  the  base;  it  boils 
at  140 — 1450.  It  is  very  readily  soluble  in  water  and 
alcohol,  the  aqueous  solution  having  a  distinctly  alkaline 
action.  It  is  very  hygroscopic  and  readily  absorbs  carbon 
dioxide,  being  thereby  converted  into  the  carbonate 
melting  at  162— 165°. 

Piperazine  is  especially  characterised  by  the  formation 
of  an  insoluble  pomegranate-red  double  salt  with  bismuth 
iodide  and  by  a  dibenzoyl  compound  melting  at  igi°. 

The  basic  substance  diethylenediamine  prepared  by 
Hofmann  by  the  interaction  of  ammonia  and  ethylene 
bromide  consisted  of  a  liquid  mixture  of  bases  boiling 
approximately  at  170°.  That  this  mixture  contained  a 
small  quantity  of  a  base  identical  with  piperazine  is  un¬ 
doubted,  but  it  was  only  after  piperazine  had  been  pre¬ 
pared  from  dinitrosodiphenylpiperazine  that  Hofmann 
succeeded  in  identifying  it  and  isolating  the  pure  crystal¬ 
line  product  from  the  mixture,  which,  besides  higher 
ethylene  bases,  contained  also  a  number  of  vinyl  com¬ 
pounds. 

Owing  to  the  difficulty  of  purifying  small  quantities  of 
the  base,  Ladenburg’s  experiments  with  diethylenedi¬ 
imine,  obtained  by  the  decomposition  by  heat  of  ethylene- 
diamine  hydrochloride,  were  unsuccessful :  the  product 
described  by  Ladenburg  as  the  base  was  undoubtedly  im¬ 
pure  piperazine  carbonate,  as  proved  by  its  melting  point, 
159— 163°. 

In  conclusion,  it  may  be  interesting  to  mention  that  we 
have  succeeded  in  preparing  the  following  series  of 
hydrates  of  piperazine,  that  most  readily  formed  being  a 
hexhydrate  which  crystallises  from  dilute  aqueous  solu¬ 
tions  : — 


C4HIoN2,H20,  m.  p.  75°, 
2H20,  „  56°, 

3H20,  ,,  39 — 40° 

4H2O,  „  42— 430 

5H2O,  „  450, 

6H20,  „  48°, 
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An  Introductory  Manual  for  Sugar  -  Groivers.  By 

Francis  Watts,  F.C.S.,  F.I.C.,  Associate  Mason 

College,  Birmingham,  and  Government  Chemist, 

Antigua.  London  and  New  York  :  Longmans,  Green, 

and  Co.,  1893.  Crown  8vo.,  pp.  151. 

This  work  is  an  able  attempt  at  the  correction  of  one 
of  our  national  sins  of  negleCt.  Any  other  Empire  in¬ 
cluding  such  an  extent  of  tropical  and  semi-tropical 
territories  as  does  that  of  Her  Majesty  would  long  ago 
have  made  the  cultivation  of  crops  suitable  for  such 
climates  the  subject  of  the  most  careful  and  persistent 
experiment  and  study,  and  have  distributed  the  informa¬ 
tion  so  gained  among  the  colonists  or  those  likely  to 
become  such.  We,  until  lately  at  least,  have  been  content 
to  turn  swine,  sheep,  oxen,  and ,  proh  ptidor,  goats,  into  the 
most  fruitful  lands.  When  foreigners  have  devised  some 
product  to  compete  with  tropical  crops,  we  have  let  judg¬ 
ment  go  against  us,  so  to  say,  by  default.  Of  this  negleCt 
a  striking  instance  occurs  in  the  very  product  discussed 
in  the  work  before  us.  Beet-sugar,  it  is  well  known,  was 
one  of  the  weapons  forged  against  us  by  perhaps  the 
most  astute  and  powerful  of  our  enemies,  and  even  yet 
it  is  diligently  wielded  against  us. 

We  are,  therefore,  exceedingly  glad  to  find  Mr.  Watts 
coming  forward  to  instruct  our  planters  in  the  scientific 
principles  of  agricultute  as  applicable  in  tropical  climates. 
It  is  sad  to  see  farmers  skilled  in  all  the  mechanical 
routine  of  husbandry  going  out  to  the  Colonies  and  either 
working  in  a  quite  unsuitable  manner  or  seeking  to  grow 
crops  which  require  cold  and  damp  air  and  soils. 

Mr.  Watts  expounds  the  rudiments  of  agricultural 
chemistry  and  vegetable  physiology  in  a  plain,  intelligible 
manner.  Thus,  in  the  first  chapter  we  have  an  account 
of  plant  cells,  tissues,  and  fibro  vascular  bundles,  of  the 
structure  and  function  of  roots,  stems,  and  leaves.  The 
second  chapter  introduces  us  to  the  components  of  soils, 
to  the  conditions  affeCting  fertility,  to  nitrification,  the 
aCtion  of  leguminous  crops  in  the  fixation  of  nitrogen. 
Chapter  III.  deals  specially  with  the  sugar  cane,  whilst 
Chapter  IV.  discusses  manures.  Here  green-dressing — 
the  ploughing  in  of  certain  green  crops — is  recommended 
as  a  source  of  nitrogen  and  as  improving  the  condition  of 
the  soil,  but  the  inability  of  farmyard  manure  alone  to 
maintain  fertility  is  fully  admitted.  Manures  for  the 
West  Indies  should  always  be  of  a  concentrated  character 
to  economise  freight.  Basic  slag  is  recommended  as 
deserving  more  attention  than  it  has  hitherto  received. 
The  use  of  ferrous  sulphate  seems  to  have  given 
favourable  results  in  some  experiments  instituted  by  the 
author. 

The  fifth,  sixth,  and  seventh  chapters  treat  of  the 
manufacture  of  sugar  in  its  different  stages.  The  relative 
advantages  and  disadvantages  of  diffusion  as  compared 
with  crushing  are  discussed,  the  author  considering  that 
the  success  of  the  former  process  in  the  West  Indies  is 
problematical. 

The  eighth  chapter  speaks  of  hydrometers  and  their 
use.  We  regret  to  find  that  the  planters  still  cling  to 
Beaume’s  instrument,  which  not  only  does  not  admit  of 
ready  re-calculation  into  direct  specific  gravity  and  weight 
per  gallon,  but  exists  in  two,  if  not  three,  discrepant  forms. 
If  they  would  use  Twaddell’s  hydrometer  they  could  not 
fail  to  become  convinced  of  its  superiority. 

The  ninth  chapter  deals  with  the  utilisation  of  molasses. 
Various  processes  applicable  to  beet  molasses  are  useless 
for  the  product  of  the  cane.  The  author  does  not  bring 
into  sufficient  prominence  the  faCt  that  beet  molasses  is 
unfit  for  human  consumption.  But  as  a  general  rule  he 
recommends  distillation,  i.e. ,  the  production  of  rum.  This 
outlet  has,  however,  been  lessened  by  the  circumstance 
that  rum  is  now  largely  adulterated  with  grain  spirits  and 
even  with  potato-whiskey. 

We  think  that  in  this  excellent  work  some  reference 
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might  have  been  advantageously  made  to  the  practical 
researches  of  Prof.  R.  Galloway.  The  only  error  we  can 
discover  is  that  the  atomic  weight  of  platinum  is  still 
given  as  higher  than  that  of  gold.  As  a  whole,  Mr. 
Watts’s  treatise  deserves  warm  approval  and  extensive 
study. 


Physics  :  Advanced  Course.  By  George  F.  Barker, 

Professor  of  Physics  in  the  University  of  Pennsylvania. 

London  :  Macmillan  and  Co.,  1892. 

Any  man  who  had  studied  physics  a  quarter  of  a  century 
a»o  and  had  not  kept  up  the  subjed,  would  find  himself 
no  little  perplexed  on  opening  this  volume.  It  is  not  so 
much  that  he  will  encounter  novel  fads  and  new 
generalisations — though  in  the  meantime  important  dis¬ 
coveries  have  certainly  been  made — as  that  admitted 
truths  are  viewed  in  a  new  light.  The  author  defines 
physics  as  the  science  of  energy,  whilst  chemistry  he 
thinks  maybe  regarded  as  the  science  of  matter. 

To  this  second  definition  exception  may  fairly  be  taken. 
Were  there  only  one  kind  of  matter  within  our  reach, 
where  would  be  our  chemistry  ?  At  the  same  time  this 
one  kind  of  matter  would  have  certain  properties, — com¬ 
monly  known  as  its  mechanical  properties,— which  might 
be  a  legitimate  objed  of  study. 

After  introdudory  considerations  the  author  divides  his 
subjed  into  mass  physics,  molecular  physics,  and  physics 
of  the  ether.  The  phenomena  of  sound  are  discussed  in 
the  first  sedion  as  “  energy  of  mass-vibration.” 

The  laws  of  heat  fall  under  the  head  of  molecular 
physics,  along  with  its  transference,  its  sources,  and 
thermo-chemistry.  It  is  doubtful  whether  any  of  the 
theories  of  the  origin  of  solar  energy  can  be  accepted  in 
face  of  the  results  to  which  they  lead.  The  view  of  the 
late  Sir  W.  Siemens,  as  to  the  recuperation  of  the  sun’s 
heat,  is  not  discussed. 

The  fourth  part  takes  up  the  physics  of  the  ether,  com¬ 
mencing  with  the  energy  of  ether  vibration  or  radiant 
energy,  commonly  known  as  light.  The  charaderistics 
of  the  ether  are  given  with  the  necessary  proviso  that  it 
is  known  only  by  its  properties.  The  interesting  fad  is 
mentioned  that  while  only  2*4  per  cent  of  luminous  waves 
are  present  in  the  radiation  from  a  gas-burner,  10  percent 
in  that  of  an  arc-light,  and  only  35  per  cent  in  that  of  the 
sun,  the  radiations  of  the  fire-fly  ( Pyropliorus  noctilus )  are 
wholly  composed  of  visible  wave-lengths.  Here,  there¬ 
fore,  is  a  field  for  the  inventor  ! 

It  is  shown  by  the  researches  of  Prof.  Langley  that  the 
temperature  of  the  earth  depends  less  on  the  dired  solar 
heat  than  on  the  quality  of  seledive  absorption  of  the 
atmosphere. 

The  principles  of  photography,  the  radiometer,  and  the 
radiophone  are  next  described,  though  without  any  new 
revelations. 

The  dark  lines  in  the  solar  spedrum  and  the  spedro- 
scope  in  its  various  uses,  chemical  and  astronomical,  are 
expounded.  The  colour  sensation  and  colour  blindness 
are  made  the  subjed  of  a  careful  investigation. 

Next  follows  the  energy  of  ether-stress  (eledrostatics), 
the  energy  of  ether-vortices  (magnetism),  and  the  eneigy 
of  ether-flow  (eledrokinetics). 

In  a  concluding  chapter  follow  the  relations  between 
light  and  eledricity,  and  the  eledro-magnetic  theory  of 
light.  Maxwell’s  eledro-magnetic  theory  of  light  is  con- 
sidered  as  based  upon  a  firm  foundation  of  experimental 
fad. 

We  can  scarcely  hesitate  to  pronounce  this  work  the 
best  truly  modern  manual  of  physics  in  our  language. 


The  Year  Book  of  Science.  Edited  for  1892  by  Prof.  T.  G. 
Bonney,  D.Sc.,  LL.D.,  F.R.S.  London,  Paris,  and 
Melbourne:  Cassell  and  Co.,  Limited,  1893. 

So  rapid  is  the  advance  in  these  days  of  the  sciences, 
and  so  much  is  the  individualisation  of  each  increased, 
that  a  work  of  this  kind  is  needful,  not  merely  foi  the 


general  reader,  but  even  for  specialists  themselves,  who, 
immersed  each  in  his  own  department,  are  in  danger  of 
forfeiting  the  esprit  d'ensemhle.  The  objed  of  the  editor 
and  his  contributors  has  been  to  give  a  condensed  view  of 
the  progress  effeded  in  each  department.  All  the  physical 
and  natural  sciences  are  duly  considered.  The  subjeds 
omitted  would  have  been  somewhat  out  of  place. 
Statistics,  for  instance,  is  not,  stridly  speaking,  a  science, 
but  a  method  applicable  in  various  sciences  ;  mathe¬ 
matics,  in  its  higher  developments,  cannot  be  made 
interesting  to  the  non-mathematician,  and  “  economy  ” 
has  not  yet  reached  its  scientific  stage. 

The  subjed-matter  has  been  seleded  from  trustworthy 
sources,  from  the  Transadions  of  Societies  of  good 
standing,  or  from  the  works  of  eminent  authors.  One 
sedion  only,  that  on  organic  chemistry,  will  be  obscure, 
save  to  organic  chemists  themselves. 

It  may,  perhaps,  surprise  us  to  find  the  important  sub¬ 
jed  of  badeiiology  placed  under  the  head  of  animal 
biology,  since  these  ultra-minute  beings  are  now  generally 
regarded  as  microphytes. 

Mr.  Thomas  Hick,  B.Sc.,  is  responsible  for  a  new  and, 
we  think,  rather  needless  term  “  palseobotany.” 

In  the  distribution  of  space  chemistry  fares  well,  as  it 
occupies  eighty-six  pages,  of  which  fifty  fall  to  the  lot  of 
organic  chemistry.  General  physics  occupies  one  hun¬ 
dred  and  thirty-four  pages,  of  which  sixty  pages  are  taken 
up  with  the  popular  subjed  of  eledricity. 

To  the  biological  (animal)  sedion,  eighty  pages 
have  been  assigned,  and  of  this  space  only  four  fall  to  the 
lot  of  insects.  This  is  very  little  if  we  consider  that  they 
are  more  numerous  in  species  than  all  the  other  organic 
forms  taken  colledively,  and  that  they  exert  a  most 
important  influence  on  the  life  and  well-being  of  mankind. 

Experiments  made  in  the  hope  of  rendering  animals 
“  immune”  to  the  venom  of  the  cobra  by  succesive  in¬ 
oculation  with  minute  doses  have  so  far  not  proved 
successful.  Neither  has  the  strychnine  treatment. 

The  “Year  Book  of  Science”  ought  to  be  in  the 
library  of  every  man  who  wishes  to  remain  intelledually 
on  a  level  with  the  age. 


CORRESPONDENCE. 

THE  INSTITUTE  OF  CHEMISTRY. 

To  the  Editor  of  the  Chemical  News. 

Sir,— Allow  me  to  assure  Mr.  Keyworththat  no  resolution 
has  been  passed  by  the  Institute  of  Chemistry  to  erase  the 
letters  F.C.S.  from  the  Register  ;  such  a  resolution  was 
proposed,  but  was  not  carried. 

The  resolution  adopted  was  to  the  effed  that  all  letters 
should  be  erased  after  the  name  of  a  Fellow  excepting 
those  indicating  a  Degree  or  Fellowship  of  the  Royal 
Society,  London.  As  far  as  I  understand  my  own 
language  the  two  resolutions  are  totally  different,  and 
how  anyone  can  maintain  that  they  are  identical  either 
in  effed  or  intention  passes  my  comprehension.— I  am, 

&C'’  F.  J.  M.  Page. 

Chemical  Laboratory,  London  Hospital,  E., 

February  26,  1893. 


Mercuric  Chloride  as  a  Reagent  for  Albumen  in 
Urine.— E.  Spiegler  (Berichte).— This  reagent  is  ren¬ 
dered  more  sensitive  if  applied  in  the  state  of  a  solution 
of  8  grms.  sublimate,  4  grms.  tartaric  acid,  and  20  grms. 
sugar  in  200  c.c.  water.  If  albuminous  urine  is  slightly 
acidified  with  concentrated  acetic  acid  and  super- stratified 
upon  the  reagent,  which  is  specifically  heavier,  there  is 
formed  a  sharp  whitish  ring  at  the  plane  of  contad.  The 
test  is  even  more  sensitive  than  the  ferrocyanide  readion. 
It  is  not  affeded  by  urinary  peptone. 
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CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Note. — All  degreesof  temperature  are  Centigrade  unless  otherwise 

expressed. 

Comptes  Rendus  Htbdomadaires  des  Seances,  de  V  Acad'emie 

des  Sciences.  Vol.  cxvi.,  No.  7,  February  13,  1893. 

Study  of  the  Meteorite  of  the  Canon  Diablo. — 
Henri  Moissan.— ' The  fragments  of  the  meteorite  which 
the  author  has  examined  contain  transparent  diamond, 
black  or  carbonado,  and  a  maroon-coloured  carbon  of 
very  low  specific  gravity.  In  certain  fragments  he  has 
been  able  to  showlhe  presence  of  graphite  in  the  form  of 
small  masses  of  a  fatty  asped.  Transparent  diamond 
may  therefore  be  found  in  other  planets  besides  the  earth. 

Meteoric  Iron  of  the  Canon  Diablo. — C.  Friedel. — 
The  author  has  obtained  from  this  meteorite  an  iron  sub¬ 
sulphide,  Fe5S,  as  a  brilliant  compound,  less  attackable 
by  acids  than  iron.  There  is  also  a  small  quantity  of  a 
phosphide  which  has  not  yet  been  determined.  There 
occur  also  nodules  of  yellow  troilite. 

Presence  of  Graphite,  Carbonado,  and  Microscopic 
Diamonds  in  the  “Blue  Earth”  from  the  Cape. — 
Henri  Moissan. — The  pits  in  which  the  South  African 
diamonds  are  found  are  filled  with  a  serpentinous  breccia 
containing  more  than  eighty  species  of  minerals,  and  not 
containing  per  cubic  metre  more  than  500  m.grms.  of 
crystalline  carbon.  The  matter  of  a  specific  gravity 
exceeding  3-4  is  composed  of  an  amber  yellow  matter 
in  irregular  masses,  of  carbonado  or  black  diamond,  of 
microscopic  diamonds,  and  of  small  transparent  crystals 
which  do  not  burn  in  oxygen,  which  take  the  form  of 
elongated  prisms,  and  which  do  not  fluoresce  in  violet 
light.  The  yellow  matter  contains  much  iron  and  has 
been  recognised  also  in  bars  of  cast  iron.  The  trans¬ 
parent  crystals  consist  chiefly  of  silica. 

Adtion  of  Temperature  on  the  Rotatory  Power 
of  Liquids. — Albert  Colson. — The  author’s  experiments 
show  that  physical  causes  may  alter  the  rotatory  power 
of  liquids  to  a  considerable  extent,  even  giving  rise  to 
changes  of  sign,  and  that  the  chemical  constitution  does 
not  seem  to  be  the  preponderating  fa&or  in  the  value  or 
in  the  sign  of  the  rotatory  power. 

Considerations  on  the  Genesis  of  the  Diamond. — 
J.  Werth. — The  author  concludes  that  the  diamond  has 
been  formed  at  a  high  temperature  and  under  pressure. 
When  formed  it  has  been  cooled  rapidly.  It  has  been 
formed  in  presence  of  hydrogen  more  or  less  carburetted. 

Chlorine  Derivatives  of  the  Propylamines,  Benzyl 
amines,  Aniline,  and  Paratoluidine.— A.  Berg. — The 
author  obtains  these  derivatives  by  the  method  which 
enabled  him  to  prepare  those  of  the  amylamines  and 
isobutylamines.  Fie  has  prepared  and  examined  propyl- 
chloramine,  propyldichloramine,  dipropylchloramine, 
benzylchloramine,  benzyldichloramine,  dibenzylchlor- 
amine,  and  certain  chloroderivatives  of  aniline  and  para¬ 
toluidine. 

Dipropylcyanamide  and  Dipropylcarbodiimide. — 
F.  Chancel. — The  contents  of  this  paper  are  sufficiently 
shown  by  the  title. 

Zeitsclirift  fur  Analytische  Chemie . 

Vol.  xxxii.,  Part  1. 

Detection  of  Glucose  in  the  Blood.  —  Pickardt 
(Zeit.  Phys.  Chemie). — The  blood  is  first  freed  from 
albumen  and  colouring-matter  by  means  of  zinc  acetate 
and  strongly  concentrated.  By  means  of  phenylhydrazin 
and  sodium  acetate  crystals  are  obtained,  which  exadlly 
agree  with  the  corresponding  compound  of  glucose. 

Examination  of  Metallic  Iron  for  Arsenic.— Otto 
Sautei meister  ( Client .  Zeit.). — Arsenious  acid  may  be 
added  to  1  grm.  of  the  iron  to  the  extent  of  1  decigrm. 


without  giving  an  arsenical  mirror  by  the  Marsh  process. 
An  arsenic  reaction  was  obtained  in  the  filtrate  with 
Bettendorff’s  test  (stannous  chloride),  but  not  if  the 
filtration  is  effected  after  the  development  of  hydrogen 
has  ceased. 

Separation  of  Toxalbumines. — Konrad  Alt  has 
separated  a  toxaibumen  from  the  matter  vomited  by 
cholera  patients.  The  clear  liquids  are  precipitated  with 
alcohol. 

The  Atomic  Weight  of  Cadmium. — W.  L.  Lorimer 
and  E.  F.  Smith. — Already  inserted. 


MEETINGS  FOR  THE  WEEK. 


Monday,  6th. — Medical,  8.30.  (General  Meet’ng). 

-  Society  of  Arts,  8.  “  Alloys,”  by  Prof.  W.  Chandler 

Roberts-Austen,  C.B.,  F.R.S.  (Cantor  Ledtures). 

-  Royal  Institution,  5.  General  Monthly  Meeting. 

-  Society  of  Chemical  Industry,  8.  “  A  Convenient 

Form  of  Experimental  Apparatus  lor  Filtrations 
and  other  Determinations,”  by  C.  C.  Hutchinson. 
“  The  Composition  of  the  Petroleum-like  Bitumen 
of  Japanese  Coal,"  by  Mr.  Watson  Smith.  “  The 
Detection  and  Estimation  of  Lead  in  Citric  and 
Tartaric  Acids,”  by  Mr.  Warrington. 

Tuesday,  7th. — Institute  of  Civil  Engineers,  8. 

-  Pathological,  8.30. 

-  Royal  Institution,  3.  “  The  Fundtions  of  the  Cere¬ 
bellum,  and  the  Elementary  Principles  of  Psycho- 
Physiology,”  by  Prof.  Vidtor  Horsley,  F.R.S. 

Wednesday,  8th. — Society  of  Arts,  8.  ‘‘Music  in  Elementary 
Schools,”  by  W.  G.  McNaught. 

- -  Medical,  8.30.  (Annual  Dinner). 

— —  Geological,  8. 

- -  Pharmaceutical,  8. 

Thursday,  9th. — Royal,  4.30. 

-  Royal  Institution,  3.  “  The  Great  Revival — A 

Study  in  Mediaeval  History,”  by  the  Rev.  Augus¬ 
tus  Jessopp,  D.D. 

-  Society  of  Arts,  8.  “  Caste  and  Occupation  at  ths 

Last  Census  of  India,”  by  Jervoise  Athelstane 
Baines,  I.C.S. 

- -  Institute  of  Eledtrical  Engineers,  8. 

-  Mathematical,  8. 

Friday,  10th. — Royal  Institution,  9.  “Early  Myth  and  Late  Ro¬ 
mance,”  by  Sir  Herbert  Maxwell,  M.P. 

— -  Astronomical,  8. 

-  Physical,  5.  “  The  Application  of  Lagrange’s  Equa¬ 
tions  of  Motion,  with  especial  Reference  to  a  Per¬ 
forated  Solid  in  a  Liquid,”  by  Dr.  C.  V.  Burton. 
“On  the  Magnetic  Field  of  a  Circular  Current,”  by 
Prof.  G.  M.  Minchin,  M.A.  “  On  the  Differential 
Equation  of  Eledtrical  Flow,”  by  T.  H.  Blakesley, 
M.A. 

Saturday,  nth.^-Royal  Institution,  3.  “  Sound  and  Vibrations,” 

by  Lord  Rayleigh,  F.R.S. 


NOTES  AND  QUERIES. 


***  9Vr  Notes  and  Queries  column  was  opened  for  the  purpose  of 
giving  and  obtaining  information  likely  to  be  of  use  to  our  readers 
generally.  We  cannot  undertake  to  let  this  column  be  the  means 
of  transmitting  merely  private  information,  or  such  trade  notices 
as  should  legitimately  come  in  the  advertisement  columns. 

Books.— What  books  would  you  advise  a  young  chemist  to  take 
with  him  on  goingout  to  the  gold  mines  in  South  Africa  ?— Onward. 

Filters.  I  am  desirous  of  information,  for  ledture  purposes,  on 
the  subjedt  of  filters,  and  should  feel  obliged  if  readers  of  the 
Chemical  News  would  tell  me  where  details  and  diagrams  on  this 
subjedt  are  to  be  found. — Water. 
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ON  THE  ORIGIN  OF 
III.  Iodine  and  Iodine  S 
By  WILLIAM  ACKR] 

(Continued  from  p. 

-  b- 
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The  element  iodine  under  the  influence  of  heat  forms 
an  exception  to  the  rule  followed  byxth'e  bodies  so  far 
considered,  and  its  colour  scale  may  prove  of  use  in  the 
study  of  the  class  of  compounds  with  isolated  absorption- 
bands.  Yellow  to  reddish  brown  in  thin  film  it  becomes 
violet  on  being  converted  into  the  vapourous  state,  and  it 
has  two  classes  of  solutions,  apparently  corresponding  to 
these  two  states,  viz.,  yellow  solutions  when  the  solvent 
is  alcohol  or  aqueous  potassium  iodide,  &c.,  and  violet 
solutions  when  CS2  or  CC14  and  certain  other  bodies  are 
the  solvents.  I  have  attempted  to  make  quantitative 
comparisons  between  yellow  solutions  and  the  solid,  and 
between  violet  solutions  and  the  gas. 

To  compare  the  spedtra  of  a  given  number  of  gaseous 
molecules  of  iodine  with  the  same  number  in  CS2  solution 
the  following  method  was  adopted.  Into  small  flasks  of 
about  85  c.c.  capacity  a  few  grains  of  iodine  were  intro¬ 
duced  and  vapourised  in  an  air-bath  with  parallel  glass 
sides.  The  spedlrum  yielded  by  one  of  these  being  noted 
for  various  temperatures,  the  neck  which  had  been  pre¬ 
viously  drawn  out  to  a  capillary  tube  was  now  sealed  at 
about  iio°  C.  After  removing  the  flask  and  allowing  the 
iodine  to  solidify,  the  tip  of  the  neck  was  broken  off  and 
the  flask  filled  with  re- distilled  CS2.  All  the  iodine  was 
now  in  solution  which  before  existed  as  vapour,  and  the 
light  passing  through  the  same  parts  of  the  flask  on  its 
way  to  the  spectroscope  was  necessarily  adted  on  by  the 
same  number  of  molecules.  With  the  gaseous  iodine 
there  was  first  observed  faint  dark  lines  in  the  green  and 
yellow.  As  the  quantity  of  vapour  increased  there 
appeared  (1)  three  faint  absorption-bands,  whose  approxi¬ 
mate  positions  in  tenth  metres  I  make  to  be  5456,  5246, 
and  5047  ;  (2)  increase  in  number  of  the  faint  dark  lines 
towards  the  red,  and  merging  of  bands  5047  and  5246  into 
one.  This  same  quantity  of  iodine  dissolved  in  CS2  gave 
one  band  covering  the  three  gaseous  bands,  and  minus 
the  faint  dark  lines,  its  general  position  being  moved  a 
little  more  towards  the  violet  end  of  the  spedtrum  than 
that  of  the  gaseous  iodine  spedtrum. 

Now  in  this  case  an  eye  observation  notes  a  change 
from  red  solid  or  liquid  film  to  violet  gas.  This  iodine 
colour  scale  cannot  be  well  introduced  into  the  one  we 
have  so  far  used,  as  in  assuming  a  violet  colour  iodine 
exhibits  a  distindt  line  of  divergence  from  the  usual  order. 
The  element  may  in  this  be  to  some  extent  typical  of  a 
few  other  bodies,  as,  for  example,  some  of  the  organic 
compounds  to  which  it  exhibits  points  of  resemblance,  as 
in  dissolving  in  organic  solvents  and  forming  two  classes 
of  solutions.  It  is  to  some  such  scale  that  the  rosaniline 
compounds  conform,  thus: — 

Rosaniline .  Red,  C20HI9N3. 

Phenylrosaniline  .  ..  Red  violet,  C2oHis(Cf,H5)N3. 

Diphenyirosaniline  ..  Blue  violet,  C^H^CgHj^Nj. 

Triphenylrosaniline  ..  Blue,  C2oHi6(C6H5)3N3. 

In  passing,  one  may  be  permitted  to  suggest  that  exadt 
conformity  to  any  scale  is  not  likely  to  be  always  observed, 
as  there  may  possibly  be  risings  and  fallings  in  the  colour 
scale  analogous  to  the  rise  and  fall  of  pielting-points  in 
certain  homologous  series. 

I  have  made  quantitative  observations  of  violet  solu¬ 
tions  of  iodine  by  the  method  I  described  in  1S77  (Chem. 


News,  vol.  xxxvi.,  p.  159),  and  construdled  diagrams 
where  the  ordinates  are  lengths  of  the  solution  in  c.m. 
looked  through,  and  the  absciss®  are  the  spedtroscopic 
readings  or  their  equivalents  in  wave-lengths.  Fig.  1  is 
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Fig.  1. — Violet  solutions. 

(o  00004  grm.  I  per  c.c.). 

the  diagram  obtained  for  iodine  dissolved  in  CC14  or  CS2 
to  the  extent  of  0^00004  grm.  per  c.c.  With  5  c.m.  of 
either  of  these  solutions  the  gieen  portion  of  the  spedtrum 
appears  of  decreased  intensity,  but  without  any  decided 
band  ;  and  this  may  be  put  down  as  the  commencement 
of  the  absorption.  Light  passing  through  30  c.m.  gives 
a  band  extending  up  to  D  on  the  one  hand,  and  beyond  F 
on  the  other  with  hazy  borders.  The  point  of  interest 
which  is  demonstrated  by  this  quantitative  comparison  is 
that  the  chemical  difference  of  constitution  in  the  two 
solvents  has  evidently  no  tendency  to  produce  differences 
in  the  nature  or  extent  of  the  light  absorbed. 

It  is  self  evident  that  violet  solutions  of  iodine  cannot 
confoim  to  the  law  of  constancy  of  absorption  as  set  forth 
in  my  paper  on  “  Transverse  Absorption  of  Light  ”  (Chem. 

News,  vol.  xxxvi.,  p.  159).  The  formula  —_s  =  t 


m 


may, 


however,  be  used  for  finding  the  thickness  of  solid  iodine 
corresponding  to  the  quantity’,  producing  incipient  absorp¬ 
tion  in  violet  solutions,  where  c  =  stratum,  length  of 
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Fig.  2. — Brown  solution  of  iodine. 

(0  000062  grm.  per  c.c.). 

solution  in  c.m.;  s  =  strength  in  grms.  per  c.c.;  tn  = 
weight  in  grms.  of  1  square  c.m.  of  solid,  1  m.m.  in 
thickness  ;  and  t  =  thickness  of  solid  plate  in  m.m.  In 
the  case  in  point  we  have  the  commencement  of  absorp- 


1 12  Action  of  Carbon  upon  Solutions  of  Salts  of  the  Rare  Earths. _ {  March  io,  1893. 


tion  in  violet  solutions  with  a  quantity  of  iodine  equal  to 
a  film  of  solid — ) 

5  X  0-00004  _  n.nr)n4  m.m„ 

0-4948 


or  4000  tenth-metres  thick,  which  is  within  the  range  of 
the  limits  of  the  wave-lengths  of  light. 

As  representative  of  the  class  of  yellow  to  brown  solu¬ 
tions,  Fig.  2  gives  the  curve  obtained  for  a  solution  of 
iodine  in  alcohol  containing  0-000062  grm.  of  the  element 
per  c.c.  Here  the  vioiet  end  of  the  spedtrum  is  absorbed, 
and  the  absorption  increases  until,  with  30  c.m.  of  solu¬ 
tion,  b  is  nearly  reached.  The  thickness  of  solid  film 
equivalent  to  the  amount  of  iodine  producing  absorption 
up  to  F  is — 

10  X  0-000062 


0-4948 


0-0012  m.m. 


or  12,000  tenth-metres.  This  figure  is  a  close  approxi¬ 
mation  to  Sir  John  Conroy’s  estimate,  made  by  other 
methods,  of  the  thickness  of  films  of  iodine,  varying  in 
colour  from  deep  brownish-red  to  brown  ("  The  Absorption 
Spedtra  of  Iodine,”  Phil.  Trans.,  vol.  xxv.,  p.  51  et  seq). 

The  foregoing  comparisons  lead  me  to  place  the  various 
appearances  of  iodine  and  its  solutions  in  the  following 
order  of  evolution  : — 


1.  Yellow  to  brown  . . 

2-  >t  I,  •  • 

3.  Violet 

4.  Violet 


Solid  and  liquid  films. 

Solutions  in  alcohol,  &c. 

Solution  in  CS2,  &c.,  one 
absorption  band. 

Vapourous  iodine,  three 
absorption-bands  +  fine 
lines. 


As  one  may  regard  this  order  of  change  as  being  in 
large  part  due  to  disintegration  of  molecular  masses,  I 
have  made  an  attempt  to  find  out  the  relative  amounts  of 
heat  absorbed  due  to  solution,  but  so  far  unsuccessfully, 
this  being  owing  to  the  fadt  of  so  small  an  amount  of 
iodine  being  dissolved  that  an  error  of  a  tenth  of  a 
degree  C.  rendered  the  results  entirely  valueless. 

Halifax,  Feb.  20,  1893! 


ACTION  OF  CARBON  UPON  SOLUTIONS  OF 
SALTS  OF  THE  RARE  EARTHS. 

By  K.  HOFMANN  and  G.  KRUSS. 

Porous  carbon,  especially  bone-black,  is  well  known  to 
possess  the  power  of  absorbing  certain  substances 
whether  from  the  air  or  from  a  solution  into  which  it  is 
introduced.  In  most  cases  this  depends  upon  the  fadl 
that  the  surface  attradtion  here  reaches  a  perceptible 
degree  of  efficacy  in  consequence  of  the  great  extension 
of  surface,  although  no  chemical  process  occurs.  But  in 
other  cases,  chemical  reactions  maybe  recognised.  Thus, 
e.g.,  porous  charcoal  partially  precipitates  on  its  surface 
hydroxides  from  the  saline  solutions  of  feebly  basic 
oxides  such  as  those  of  iron  and  aluminium,  whilst  free 
acid  is  split  off. 

Accordingly  we  examined  whether  the  behaviour  of  the 
rare  earths  was  similar  to  that  of  the  oxides  just  named, 
and  whether  the  weaker  earths  are  not  liable  to  this 
adtion  of  carbon  in  a  greater  degree  than  the  more 
powerful  bases,  thus  leading  to  a  partial  separation. 

As,  however,  animal  charcoal  contains  calcium  phos- 
'  v.  'arSe  (Iuantity,  which  must  have  a  disturbing 
effect,  the  attempt  was  made  to  eliminate  it  by  means  of 
dilute  hydrochloric  acid;  which  was  only  partially  suc¬ 
cessful,  as  on  igniting  the  charcoal  there  always  remained 
a  considerable  incombustible  residue.  A  preminary  ex¬ 


periment  was,  however,  made  with  animal  carbon 
approximately  purified  in  this  manner,  and  the  earth 
separated  by  treatment  with  charcoal  was  subsequently 
most  carefully  purified.  (See  Zeit.  Anorganische  Chemie, 
i i i . ,  48  and  49). 

The  solution  of  the  earthy  chloride  used  was  freed  from 
free  hydrochloric  acid  as  far  as  possible  by  evaporation  ; 
the  clear  solution  was  mixed  with  ammonia,  until  on 
heating  there  remained  a  small  permanent  precipitate, 
which  was  filtered  off. 

The  bone-black,  previously  ignited,  was  put  into  the 
clear  filtrate,  containing  in  200  c.c.  3  grms.  of  earth, 
using  10  grms.  of  carbon  to  1  grm.  of  earth.  After  heating 
on  the  water-bath  for  two  hours  and  allowing  the  liquid 
to  cool,  it  was  filtered,  and  the  carbon  was  washed  with 
distilled  water  until  the  filtrate  no  longer  gave  a  precipi¬ 
tate  with  ammonia.  The  carbon  was  then  incinerated, 
the  earth  dissolved  out  of  the  ash  by  warming  with  hydro¬ 
chloric  acid,  the  solution  precipitated  with  oxalic  acid,  the 
oxalate  ignited,  and  the  earth  then  once  more  purified  in 
the  same  manner  as  in  the  former  determinations  of  the 
equivalents  (iii.,  48).  The  earth  separated  by  the  carbon 
in 

contained  a  R  =  i55'94;  the  portion  not  precipitated  gave 
the  atomic  weight  138-7. 

To  obtain  unobjectionable  results  it  was  necessary  to 
use  a  carbon  containing  no  phosphoric  acid,  as  the  pre¬ 
sence  of  the  latter  substance  may  have  occasioned  the 
above  difference  of  the  atomic  weights.  But  the  complete 
removal  of  phosphoric  acid  from  earthy  substances  is  well 
known  not  to  be  easy.  Such  a  carbon  was  prepared  by 
dissolving  150  grms.  cane-sugar  and  75  grms.  potassium 
carbonate  in  water,  evaporating  down  the  solution,  and 
heating  the  residue  to  6oo°for  eight  hours,  with  exclusion 
of  air.  The  mass  obtained  was  pulverised,  lixiviated  with 
water,  and  finally  washed  upon  a  filter  with  dilute  hydro¬ 
chloric  acid  until  every  trace  of  potassium  carbonate  was 
removed.  This  carbon,  used  in  the  manner  above 

m 

described,  separated  from  a  material,  R=n6'8,  a  portion 
which,  on  determining  its  combining  weight,  was  found  to 
hi 

contain  R=  134-4. 

Hence  it  is  demonstrated  that  a  partial  separation  of 
the  rare  earths  can  be  effected  by  means  of  porous  carbon. 
But  the  quantities  thrown  down  by  the  earth  are  rather 
trifling,  e.g. ,  0-05  grm.  from  2  grms.  earth  on  employing 
8  grms.  carbon.  Hence  it  is  not  advantageous  to  work 
up  a  material  of  rare  earths  on  this  principle  from  the 
beginning. 

The  use  of  a  porous  carbon  seems,  however,  very 
advantageous  for  separating  from  a  rare  earth  small 
quantities  of  more  feebly  basic  oxides,  e.g.,  yttria  from  an 
admixture  of  more  feebly  basic  gadolinite  earths,  which 
readily  cause  it  to  take  a  slight  yellowish  colour.  Thus 
from  an  yttria  material,  which,  according  to  its  analysis, 
iii  iii 

contained  a  R  =  93-03  (Y  =  90)  there  was  obtained  by  a 
single  treatment  with  carbon  an  earth  the  equivalent  of 
iii 

which  was  found  to  be  R  =  g6,  a  result  which  could  not  be 
obtained  from  this  material  in  a  single  operation  even  by 
precipitation  with  aniline. 

Porous  carbon  may  therefore  be  used  as  a  good  separa¬ 
ting  agent  in  the  final  purification  of  the  rare  earths.  It 
seems  also  advisable  to  examine  the  behaviour  of  an 
earthy  salt  with  porous  carbon  if  we  wish  to  be  satisfied 
of  the  unitary  character  of  a  rare  earth  supposed  to  be 
homogeneous. — Zeit.  Anorganische  Chemie,  iii.,  p.  89. 


On  Aconitine. —  A.  Ehrenberg  and  C.  Furfurst  {Your. 
Prakt.  Chemie). — The  pure  base  melts  at  193°  to  194°, 
but  very  minute  traces  of  a  decomposition  produdt 
depresses  the  melting  point  by  10°. 


<a,l!g|  _  Determination  of 

BEHAVIOUR  OF  SOME  METALS  WITH  GASES. 

By  G.  NEUMANN. 

The  portion  of  this  investigation  relative  to  hydrogen 
has  been  executed  by  the  author  in  conjunction  with 
F.  Streintz.  Their  attention  was  drawn  to  the  question 
by  the  view  that  lead  as  the  negative  plate  of  a  secondary 
element  is  capable  of  occluding  hydrogen. 

A  proof  for  the  correctness  of  this  view  could  not  be 
obtained  by  direct  electrolytic  experiments,  as  the  arrange¬ 
ment  of  the  experiment  proved  too  difficult.  Better 
results  were  obtained  on  allowing  pure,  dry  hydrogen  to 
pass  through  melted  lead  in  a  U-tube. 

After  the  gas  had  been  passed  for  a  considerable  time, 
the  excess  was  driven  out  by  nitrogen.  Oxygen  was  then 
passed  through,  and  this  again  was  expelled  by  dry  air. 
The  water  formed  by  the  action  of  oxygen  was  received 
in  calcium  chloride  tubes  and  weighed,  and  the  quantity 
of  hydrogen  absorbed  by  the  metal  was  thus  calculated. 
In  two  experiments  which  could  be  regarded  as  successful 
the  result  was  in  one  case  o-i5  times  the  volume  of  the 
metal,  and  in  the  other  on  times.  Hence  the  occluding 
power  of  lead  for  hydrogen  seems  demonstrated. 

The  next  experiments  were  made  with  palladium.  This 
metal,  as  is  well  known,  occludes  hydrogen  very  greedily. 
The  experiments,  as  well  as  those  with  other  metals  still 
to  be  mentioned,  were  executed  in  an  analogous  manner 
to  those  on  lead,  i.e.,  the  dry  hydrogen  was  passed  over 
the  heated  metal.  The  metal  was  used  as  palladium 
black.  Hydrogen  was  absorbed  to  the  extent  of  502  35 
times  the  volume  of  the  metal. 

Platinum  was  examined  as  platinum  sponge  and 
platinum  black.  The  latter  afts  more  energetically,  is 
raised  to  redness  by  absorption  without  the  application 
of  external  heat,  as  is  palladium  by  the  absorption  of 
oxygen.  Platinum  sponge  occludes  49'30  times  its 
volume  of  hydrogen.  This  figure  varies  considerably 
from  that  found  by  Graham.  For  an  explanation  of  this 
difference  we  must  refer  to  the  original. 

Gold  occludes  relatively  much  hydrogen  ;  the  adion  of 
oxygen  upon  the  metal  charged  with  hydrogen  is  not  very  , 
strong.  In  two  experiments  there  were  obtained  respec¬ 
tively,  46'32  and  37'3i  times  the  volume  of  the  metal. 
Here  also  the  values  were  decidedly  higher  than  those 
ascertained  by  Graham.  The  latter  used  gold  from  so- 
called  assay-rolls,  whilst  the  authors  employed  a  prepara¬ 
tion  obtained  by  precipitating  the  chloride  with  oxalic 
acid. 

Silver  absorbs,  according  to  the  author’s  experiments, 
no  hydrogen,  whilst,  according  to  Graham,  silver  wire 
occludes  o'2i  1  times  its  volume.  Aluminium  absorbs 
272  times  its  volume  of  hydrogen  in  thin  sheets  pre¬ 
viously  purified. 

Iron  in  a  state  of  fine  division  aborbs  ig'17  times  its 
volume.  Copper  occludes  about  four  and  a  half  times 
its  volume. 

Nickel,  which  in  its  chemical  properties  is  intermediate 
between  copper  and  iron,  behaves  similarly  in  its  occlusive 
power  for  hydrogen.  It  occludes  i7'57  volumes. 

The  absorption  of  hydrogen  by  cobalt  is  rather  large, 
and  the  metal  when  charged  with  hydrogen  becomes 
incandescent  in  a  current  of  oxygen. 

The  occlusive  power  of  some  metals  for  hydrogen 
decreases  on  a  repetition  of  the  experiments.  The  authors 
explain  this  in  the  noble  metals  by  an  increase  of  density. 
This  occurs  according  also  to  Graham.  Copper  and  nickel 
on  a  repetition  of  the  experiment  show  the  same  occlusive 
power.  In  the  case  of  iron  and  cobalt,  which  behave  like 
the  noble  metals,  the  authors  have  not  yet  found  any 
explanation. 

Neumann  has  examined  the  behaviour  of  the  precious 
metals  with  oxygen  by  a  method  analogous  to  that  above 
described. 

The  metals  were  ignited  for  some  hours  in  pure  oxygen, 
two  calcium  chloride  tubes  were  then  attached  before  the  j 
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occlusion  tube,  and  a  potash  apparatus  to  observe  the 
rapidity  of  the  gas;  the  oxygen  was  displaced  by  air,  and 
this,  again,  after  cooiing,  by  nitrogen.  After  the  current 
has  passed  for  half  an  hour,  hydrogen  was  introduced 
and  heat  was  applied.  The  water  formed  was  received 
in  the  calcium  chloride  tubes,  which  were  weighed  after 
they  had  been  successively  traversed  by  nitrogen  and  air. 

Silver  on  being  thus  treated  absorbed  4-09  vols.,  which 
does  not  agree  badly  with  Graham’s  result,  according  to 
which  from  6  15  to  7^4  vols.  were  absorbed. 

Gold  absorbed  48'49  vols.  of  oxygen,  whilst  Graham 
observed  no  absorption.  Neumann  believes  that  this 
difference  may  be  explained  by  the  temperature  of  the 
experiment. 

In  case  of  platinum,  concerning  the  absorptive  power 
of  which  for  oxygen  there  is  much  discrepancy  among 
former  observers,  Neumann  found  occlusion  of  77^14 
vols.  With  palladium  the  author  found  a  formation  of 
suboxide,  since  the  residue  after  treatment  with  oxygen 
contained  6  gg  per  cent,  whilst  Pd20  contains  733  per 
cent. 

Neumann  considers  that  the  absorptions  of  oxygen 
depend  on  a  power  of  the  metals  to  become  oxidised  at 
about  450°,  the  temperature  of  the  experiment. — Zeit. 
Anal.  Chemie,  vol.  xxxii,,  p.  72. 


DETERMINATION  OF  CALCIUM  TARTRATE. 

By  CH.  ORDONNEAU. 

We  take  20  grms.  calcium  tartrate,  an  average  sample, 
pulverise  them  finely  in  the  mortar,  and  add  20  c.c.  of 
commercial  hydrochloric  acid  at  20°,  diluted  in  100  grms. 
of  water.  The  solution  may  be  promoted  by  heating  to 
ebullition.  We  make  up  202 — 203  grms.,  according  to 
the  quantity  of  the  insoluble  matters,  and  filter.  We  take 
50  grms.  of  the  solution  when  cold,  and  pour  it  into  a 
flask  holding  about  90  c.c.  We  add  2  c.c.  of  solution  of 
citric  acid  at  25  per  cent,  and  then  10  c.c.  of  solution  of 
calcium  acetate  at  25  per  cent  (25  grms.  calcium  acetate 
and  water  to  make  up  100  c.c.).  We  agitate  strongly, 
when  crystals  of  calcium  tartrate  form  after  a  few 
minutes.  We  then  add  5  c.c.  more  of  the  same  solution 
of  calcium  acetate,  agitate,  and  allow  it  to  settle  for 
fifteen  or  thirty  minutes.  All  the  tartar  is  precipitated 
in  a  pure  state. 

We  pour  the  whole  upon  a  plain  filter  g  c.m.  in 
diameter,  detach  the  tartar  adhering  to  the  flask  with  a 
slender  piece  of  curved  wood,  wash  the  flask  and  the 
tartar  from  the  filter  with  30  c.c.  of  water  in  several 
portions. 

The  filter  is  then  opened  and  laid  on  a  plate  of  copper 
or  sheet-iron  above  a  water-bath.  The  paper  dries  enough 
to  permit  the  separation  of  the  tartar,  which  is  transferred 
to  a  round  nickel  capsule  9  c.m.  in  diameter.  The  filter 
is  dried  completely,  the  tartar  is  detached  and  added  to 
that  in  the  capsule. 

The  capsule  is  then  placed  on  the  water-bath  so  as  to 
dry  the  calcium  tartrate  completely.  The  desiccation  is 
promoted  by  stirring  the  mass  with  a  very  pliable  spatula. 
We  cease  when  the  tartar,  which  forms  clots  as  long  as 
it  is  moist,  begins  to  flow  like  dry  sand.  At  this  moment 
we  wipe  the  capsule  and  weigh  the  tartar  obtained. 

The  result  found,  multiplied  by  twenty,  gives  the 
standard  of  the  tartar  if  we  have  operated  upon  5  grms. 
of  substance.  To  this  must  be  added  2  per  cent  to  com¬ 
pensate  for  the  loss  on  the  filter  and  the  solubility  of 
calcium  tartrate. 

The  exad  moment  of  drying  must  be  seized  when  the 
calcium  tartrate  contains  ^HzO.  Each  additional  minute 
causes  a  loss  of  o-io  per  cent  of  tartar,  but  as  the  point 
is  easy  to  seize  (for  it  occurs  suddenly  on  stirring  the 
substance),  there  is  no  error  in  this  resped:  beyond  o-2o 
per  cent,  which  may  be  negleded. 


(  HMjmical  News, 
1  March  io,  if.93. 
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The  Greene- Wahl  Manganese  Process. 


By  this  process  there  are  formed  calcium  tartrate, 
calcium  chloride,  and  free  acetic  acid,  which  has  no  adlion 
on  calcium  tartrate.  As  the  precipitation  of  the  tartar  is 
always  effedted  in  a  very  acid  liquid,  malic  acid,  if  it  is 
present,  remains  in  solution  and  does  not  falsify  the 
results. 

The  objedt  of  the  citric  acid  is  to  dissolve  the  alumi¬ 
nium  phosphate,  which  forms  a  lake  with  the  colouring 
matter,  and  which  the  acetic  acid  does  not  dissolve.  It 
is  also  without  adtion  upon  calcium  tartrate.  It  is  prefer¬ 
able  to  precipitate  in  two  portions,  since  the  crystals  of 
tartar  are  thus  coarser,  which  renders  it  easier  to  seize 
the  exadt  moment  when  the  moisture  is  expelled. 

If  we  wish  to  determine  the  total  acidity  of  any  tartar 
we  must  operate  in  the  same  manner,  adding  25  c.c.  of 
solution  of  calcium  acetate  in  two  portions.  This  quantity 
is  sufficient  for  5  grms.  pure  potassium  bitartrate,  and 
consequently  the  process  is  general. 

The  calcium  tartrate  must  be  washed,  colledted,  and 
weighed.  We  have  then  to  add  2  per  cent  to  the  amount 
found,  and  on  multiplying  the  calcium  tartrate  by  o-576 
we  have  the  value  in  tartaric  acid. 

Second  Process. — We  take  50  grms.  of  the  solution  of 
tartar,  which  is  poured  into  a  porcelain  capsule  and  heated 
to  ebullition.  We  add  then  some  drops  of  solution  of 
phenolphthaleine,  and  then  gradually,  and  with  continual 
stirring,  a  clear  milk  of  lime  which  has  been  strained 
through  silk.  The  source  of  heat  is  extinguished  or 
removed  as  soon  2s  “  bumping  ”  sets  in;  the  saturation 
is  continued,  giving  the  calcium  tartrate  time  to  subside 
after  each  addition  of  lime,  and  ceasing  when  neutrality 
is  reached,  which  requires  about  five  minutes.  We  add 
then  to  the  liquid  2  c.c.  of  the  citric  solution  at  25  per 
cent,  stir,  and  allow  it  to  subside.  After  some  minutes 
the  temperature  is  50°  to  6o°,  when  we  decant,  pour  the 
tartar  upon  a  plain  filter  of  o-og  metre,  and  wash  with 
30  c.c.  of  water. 

The  calcium  tartrate  is  dried  as  above,  taking  care  not 
to  break  the  filter.  To  the  result  obtained  we  add  4  per 
cent  for  the  solubility  of  the  substance  in  the  liquid  and 
the  loss  on  the  filter.  Even  if  the  quantity  of  malate 
exceeds  20  per  cent,  which  is  a  very  rare  case,  we  need 
add  only  3  per  cent  for  accuracy,  as  the  solubility  is  then 
lower.  The  quantity  of  malate  is  found  by  the  deficiency 
of  the  result  plus  the  insoluble  matters  to  make  up  100. 
On  operating  thus  on  pure  calcium  tartromalate,  or  on  a 
mixture  of  the  two  salts  in  equivalent  proportions,  we 
find  99-50  per  cent  of  calcium  tartrate  almost  free  from 
malate. 

This  process  has  the  advantage  of  serving  for  industrial 
refining.  In  place  of  adding  citric  acid  we  leave  a  slight 
acidity,  which  dissolves  the  alumina  and  the  phosphates. 
The  tartar  obtained  is  pure  if  the  liquid  is  decanted  whilst 
luke-warm,  for  complete  refrigeration  precipitates  the 
calcium  tartromalate  to  the  extent  of  about  10  per  cent 
of  the  tartar  operated  upon.  This  salt  is  colledted  and 
utilised  in  a  fresh  operation.— Bull.  Soc.  Chim.  Paris, 
Series  3,  ix.— x.,  p.  68. 


THE  GREENE-WAHL  PROCESS  FOR 
MANUFACTURING  MANGANESE  AND  ALLOYS 
OF  MANGANESE  FREE  FROM  CARBON.* 

By  F.  LYNWOOD  GARRISON. 


The  great  objedtion  to  the  use  of  ferro-manganese  in  the 
manufadture  of  steel  has  been  its  invariable  association 
with  considerable  quantities  of  carbon,  causing,  when  it 
is  added  to  a  low  carbon  steel  to  produce  manganese- 
steel,  a  hardening  of  the  steel,  whatever  may  be  the 
adtion  of  the  manganese.  There  would  seem  to  be  com¬ 
mercial  advantages  in  producing  a  ferro-manganese  free 

*  A  Paper  read  before  the  American  Institute  of  Mining  Engi¬ 
neers,  Mon'real  Meeting. 


from  carbon,  so  that  the  steel  to  which  it  was  added 
would  receive  the  beneficial  effedt  of  the  manganese 
without  the  carbon  contents  being  increased.  Mr.  Gar¬ 
rison  believes  the  question  of  producing  a  ferro-man¬ 
ganese  free  from  carbon  to  be  solved  by  Messrs.  Greene 
and  Wahl. 

The  first  attempt  to  produce  metallic  manganese  in 
considerable  quantities  seems  to  have  been  made  by  Hugo 
Tamm  in  1872.  Native  dioxide  of  manganese  was  heated 
with  powdered  charcoal  or  lampblack  and  oil  in  the  pre¬ 
sence  of  a  powdered  siliceous  and  fluor-spar  flux.  The 
manganese  obtained  having  contained  an  appreciable 
amount  of  carbon,  Tamm  made  attempts  to  remove  this 
by  fusing  the  metal  under  a  layer  of  manganese  carbonate. 
Tamm  claimed  to  have  made  a  metal  having  the  composi¬ 
tion —  Manganese,  96-9;  Fe,  ro5  ;  carbon,  0-95;  and 
other  elements,  o'io ;  from  a  pyrolusite  containing  50-5 
per  cent  manganese  and  3-5  per  cent  iron.  The  resultant 
metal,  after  refining  this  produdt  under  the  fused  coating 
of  manganese  carbonate,  contained — Mn,  99  91  ;  C,  0-025 ; 
Si,  o-oi5  ;  Fe,  0-05.  These  results  have  not  been  con¬ 
firmed,  however,  by  later  experimenters,  and  they  are 
doubted.  Messrs.  Greene  and  Wahl’s  first  experiments 
were  made  for  the  purpose  of  testing  the  correctness  of 
Tamm’s  assertions,  and  were  unsuccessful  in  decarbon¬ 
ising  the  metal  to  any  extent.  They  then  became  con¬ 
vinced  that  the  first  step  in  such  a  process  should  be  the 
removal  of  the  iron  combined  with  the  manganese.  After 
abandoning  magnetic  and  electro-chemical  methods,  they 
found  that  nearly  all  the  iron  of  rich  manganese  ore  could 
be  removed  by  digesting  the  pulverised  ore  with  30  per 
cent  sulphuric  acid,  the  manganese  remaining  practically 
unaffected.  The  percentage  of  iron  can  be  reduced  ftom 
5  or  6  per  cent  to  a  few  tenths  in  a  few  hours,  and  the 
waste  acid  can  be  utilised  in  making  ferrous  sulphate. 

The  reduction  of  the  purified  ore  then  became  a  puzzling 
problem  ;  it  was  found  impossible  to  produce  manganese 
containing  less  than  6  per  cent  carbon  by  reduction  with 
carbon,  and  this  high  percentage  of  carbon  could  not  be 
removed  in  the  later  operations  by  fusion  with  an  oxidising 
agent.  Messrs.  Greene  and  Wahl  believe  that  a  complete 
reduction  of  any  manganese  oxide  by  carbon  yields,  not 
a  manganese,  but  a  carbide  having  the  definite  form 
MtijC.  For  this  reason  manganese  free  from  carbon 
cannot  be  reduced  in  the  eleCtrical  furnace  or  in  graphite 
crucibles.  Experiments  with  the  electrolysis  of  the  fused 
baths  of  manganese  chloride  and  manganese  fluoride  were 
futile,  and  it  became  evident  that  a  reduction,  in  the  entire 
absence  of  carbon,  was  necessary  for  the  solution  of  the 
problem.  Moreover,  the  compound  to  be  reduced  should 
be  one  of  the  oxides  of  manganese,  as  the  use  of  halogen 
compounds  on  a  commercial  scale  and  the  reduction  by 
sodium  were  precluded  by  reason  of  the  cost  of  their 
manufacture. 

Messrs.  Greene  and  Wahl,  having  determined  that  the 
reduction  by  means  of  metallic  aluminum,  which  had 
been  barely  experimented  with  by  Michel,  Wohler,  Levy, 
and  Langley,  was  the  proper  method,  they  soon  found 
that  neither  clay  nor  graphite  crucibles  could  be  used  in 
the  operation — the  graphite  for  reasons  mentioned  before, 
and  the  clay  because  of  the  energetic  aCtion  of  the 
aluminum  upon  the  silica;  experiments  yielding  a  sili¬ 
ceous  manganese  containing  in  some  instances  as  high  as 
12  per  cent  silicon.  Calcined  magnesite,  however,  was 
found  to  answer  the  purpose,  and  a  graphite  crucible  lined 
with  this  afforded  excellent  results.  In  producing  this 
pure  manganese,  the  manganese  dioxide  is  reduced  to 
monoxide  by  heating  in  a  stream  of  reducing  gas.  It  is 
then  mixed  with  granulated  aluminum  and  with  a  flux  of 
lime  and  fluor-spar.  The  mixture  is  then  placed  in  the 
magnesite-lined  black-lead  crucible,  and  placed  in  a  fur¬ 
nace  commonly  employed  in  melting  brass.  When  the 
contents  have  reached  a  bright  red,  tne  aluminum  begins 
its  energetic  reducing  adlion  upon  the  manganese  mon¬ 
oxide,  and  in  a  few  minutes  the  readtion  is  complete. 
The  heat  liberated  liquefies  the  contents  of  the  crucible, 
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and  brings  them  to  a  white  heat.  The  inventors  state 
that  they  have  obtained  a  yield  as  high  as  3-84  parts  of 
manganese  per  unit  of  aluminum,  equal  to  94-5  per  cent 
of  the  theoretical  yield.  The  following  is  the  reaction 
that  occurs  : — Al2  +  MnO  =  Al203-f3Mn.  The  metal  ob¬ 
tained  is  dense  and  homogeneous,  with  a  steel-grey  colour 
and  a  pinkish  to  reddish  bronze  tint.  It  is  hard  and 
brittle,  having  an  irregular  fra&ure.  The  specific  gravity 
varies  between  7*26  and  7-38,  or  7-32  on  an  average.  Its 
average  composition  is  Mn,  96  5;  Fe,  2;  Si,  1*5.  It 
retains  but  the  slightest  trace  of  aluminum. 

In  operating  a  small  plant  capable  of  producing  about 
2  tons  of  manganese  per  week,  the  inventors  state  that 
1560  lbs.  of  aluminum  and  5  tons  of  manganese  ore  will 
be  required.  Basing  their  calculations  of  the  present 
market  value  of  aluminum  at  55  c.  per  pound,  and  man-  | 
ganese  ore  at  40  dollars  per  ton,  they  find  that  the 
manganese  will  cost  about  7*60  dollars  per  long  ton,  or 
about  34  cents  per  pound. 

As  yet  the  process  has  been  conducted  on  a  laboratory 
scale  only,  but  it  would  seem  to  have  many  possibilities. 
— Engineering  and  Mining  Journal. 


GRAVIMETRIC  COMPOSITION  OF  WATER.* 

By  W.  DITTMAR,  LL.D.,  F.R.S.,  F.R.S.E., 
and  J.  B.  HENDERSON. 

(Continued  from  p.  105). 


Erdmann  and  Marchand's  Work. 

There  is  no  need  of  our  here  repeating  what  was  said  in 
the  prefatory  note  [ante).  We  therefore  pass  at  once  to 
an  account  of  our  experiments  on  the  dehydrating  powers 
o [  chloride  of  calcium  and  caustic  potash.  Our  apparatus 
consisted  of  the  following  successive  communicating 
parts : — 

I. — A  Pisani  gasholder,  containing  a  little  over  12  litres 
of  air,  shut  up  over  dilute  solution  of  caustic 
potash  or  soda,  followed  by — 

A. — A  large  tower  charged  with  fragments  of  lecently 

fused  caustic  potash. 

B.  — A  tared  U-tube,  charged  with  the  same  reagent. 

c  and  d.— Two  U-tubes,  charged  with  vitrioled  pumice  ; 
both  tared. 

E. — A  wash  bottle,  containing  water. 

f  and  g.— Two  U-tubes  charged  with  fragments  of 
recently  fused  chloride  of  calcium  ;  both  tared. 

H. — A  U-tube,  charged  with  vitrioled  pumice  ;  tared. 

K. — A  similar  tube,  untared. 

The  U-tubes  intended  for  the  determination  of  the 
weights  of  absorbed  matter  were  all  tared,  not  with 
weights,  but  with  similar  tubes  of  as.  nearly  as  possible 
the  same  displacement.  Each  tare-tube  contained  a 
quantity  of  selenite  adjusted  so  that  it  displaced  veiy 
nearly  the  same  volume  of  air  as  the  chloride  of  calcium 
or  caustic  potash  in  the  working  tube.  Our  U-tuDeswere 
all  of  that  now  popular  kind  in  which  the  gas  enters  and 
goes  out  through  laterally  soldered-in  short  tubes,  and  the 
orifices  are  provided  with  perforated  ground  in  hollow 
glass  stoppers,  so  that  one  can  close  either  or  both  sides 
by  a  turn  of  the  stopper,  or  open  them  to  admit  the 
respe&ive  current  of  gas.f 

The  necessary  tarings  having  been  effeded,  and  the 
apparatus  put  together,  the  air  from  the  Pisani  was 
turned  on  and  made  to  pass  through  the  apparatus  at  a 
suitable  rate,  until  a  sufficient  volume  had  accumulated 
in  the  graduated  Pisani  bottle.  The  following  diagram 
will  facilitate  the  reading  of  the  tables  of  results  : — 

Pisani  KHO  KHO  H2S04  H.2S04  Water  CaCl„  CaCl2  H„S04  H2S04 

I.  A  B  C  D  E  F  ,G  H  K 

*  Proceeding:  of  the  Philosophical  Society  of  Glasgow. 

i  Both  remarks  apply  to  the  vast  majority  ot  the  respective  ex¬ 
periments  reported  on  in  the  preceding  sefticn. 


First  Set. 

Experiment — 

- - 1 _ 


Temperature 

I. 

12— 140 

II. 

12*7-14° 

III. 

14 — i6c 

> 

Volume  of  air, 

12 

2’5 

XI 

litres. 

which  passed  in 

4 

1*25 

2 

hours. 

KHO,  b,  gained  . . 

o*6 

0*15 

—  0*2 

m.grm. 

Vitriol,  c,  gained  . 

1’35 

0*15 

0*1 

»  ) 

CaCl2,  f,  gained. . 

After 

Water. 

70*4 

m.grms 

CaCi2,  g,  gained  . . 

0*2 

nil 

12*8 

1  i 

Vitriol,  h,  gained  . 

2*2 

o*45 

2'5 

>» 

From  these  numbers  we  see  that  the  caustic  potash 
tower  dehydrated  the  air  so  completely  that  the  potash 
U-tube  following  it  had  little  or  nothing  to  do;  and, 
assuming  oil  of  vitriol  to  be  a  perfedt  dehydrator  for 
gases,  that  in  experiments  II.  and  III.  at  least,  the 
caustic  potash  dehydrated  the  air  as  good  as  completely. 
The  fused  chloride  of  calcium  dehydrated  the  moist  air 
coming  from  E  so  completely,  that  only  0*183,  0180, 
0*227  ni.grm.  of  water  were  left  in  every  litre  of  air.  In 
a  corresponding  experiment  by  Fresenius  the  residuum  of 
water  amounted  to  0*97  m.grm.  per  litre.  (See  p.  179  of 
his  memoir.)  Fresenius  says  that  his  chloride  of  calcium 
was  fused  and  put  into  the  tubes  while  still  hot.  This  is 
exadly  what  we  did,  except  that  we  allowed  our  prepara¬ 
tion  to  cool  before  filling  the  tubes  with  it;  hence  we  are 
j  at  a  loss  to  explain  why  our  tubes  worked  so  much  better 
than  his.  But  we  had  no  doubt  in  our  mind  that  Frese- 
nius’s  chloride  of  calcium  was  a  fair  preparation,  and  took 
it  to  be  a  fair  presumption  that  Erdmann  and  Marchand’s 
preparation  was  no  better  than  that  of  Fresenius.  We 
therefore  spoiled  our  chloride  of  calcium  expressly  by 
passing  moist  air  through  it  until  it  had  gained  130 
m.grms.  in  weight,  and  then  resumed  our  experiments. 
In  experiments  IV.,  V.,  VI.,  the  wash-bottle  E  and  the 
two  chloride  of  calcium  tubes  were  immersed  in  a  water- 
bath  kept  at  23'.  In  experiments  VII.  and  VIII.  only 
the  wash-bottle  and  the  first  chloride  of  calcium  tube 
were  kept  at  25°,  the  second  CaCI2  tube  was  not  arti¬ 
ficially  heated  or  cooled. 


Second  Set. 

Experiments. 

f— - -  - - - -  > 

IV.  V.  VI.  VII.  VIII. 


Temp,  of  air. . 

I3'5 -16*5  13-16 

ii’5-r5° 

11-15° 

— 

Temperature  of  water  kept  at 

25“  throughout  the  series. 

Volume  of  air 

..  10  10 

10 

10 

xo  litres. 

Time  . . 

2-25 

2*25 

2  hours. 

Gain  of  B . . 

..  o*6  0*5 

0  '3 

°'5 

*  m.grm. 

Gain  of  C . . 

..  o*5  -o*i 

0  '3 

°'3 

*  m.grm. 

After  Water. 

Gain  of  F . . 

..  122*8  129*6 

114*8 

125*0 

*  m.grm. 

Gain  of  G . . 

..  14*0  9*3 

2*9 

6*6 

20  „ 

Gain  of  H . . 

..  6*3  5'° 

7’S 

60 

5'°  »> 

Hence,  x  litre  of  chloride  of  calcium  dry  air 

contains — 

Of  water  . . 

..  0*63  o*5 

0*78 

0*60 

o*5  m.grm 

While  1  litre  of  KHO  dry  air  contains  — 


Of  water..  ..  0*05  o*o  0*03  0*03  *  m.grm. 

*  Not  determined  on  account  of  want  of  time. 

We  deem  it  worth  while  to  state  that,  even  after  the 
eighth  experiment,  the  chloride  of  calcium  in  the  outlet 
limb  of  tube  G  was  slill  glassy  in  appearance,  and  that 
even  that  in  the  inlet  end  was  not  visibly  spoiled.  What 
we  mean  to  say  is  that  it  would  have  passed  in  any 
laboratory  for  fair  enough  chloride  of  calcium  for  ordinary 
work.  From  our  experiments  and  Fresenius’s  conjointly, 
we  derive  the  convidtion  that  a  gas  which  has  been  dried 
by  means  of  apparently  well-conditioned  chloride  of 
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calcium  may  contain  as  much  as  1  m.grm.  of  water  per 
litre.  Fused  caustic  potash,  on  the  other  hand,  dries  a 
gas  quite  completely.  We  assert  this  the  more  confi¬ 
dently,  as  our  second  series  of  syntheses  (which  came 
long  after  the  experiments  now  under  discussion)  proved 
to  us  again  and  again,  that  a  gas  which  has  passed  over, 
a  long  enough  column  of  recently  fused  caustic  potash 
gives  up  no  water  even  to  phosphoric  anhydride. 

On  these  fads  we  base  the  following  hypothesis  con¬ 
cerning  Erdmann  and  Marchand’s  work:  —  In  their  last 
four  experiments  (and  only  these  need  to  be  taken  into 
account),  the  hydrogen  which  entered  their  redudion-tube 
was  free  of  any  kind  of  oxygen,  because  they  avoided  the 
use  of  oil  of  vitriol  as  a  dehydrating  agent,  and  passed 
their  gas  over  red-hot  metallic  copper  before  it  reached 
the  final  dehydrator.  But  the  surplus  hydrogen  which 
passed  through  the  redudion-tube  at  the  end  of  the 
experiment,  and  the  air  which  followed  it,  carried  away 
with  them  an  appreciable  weight  of  vapour  of  water, 
because  there  was  only  a  chloride  of  calcium  tube  at  the 
outlet  of  the  water  receptacle  to  catch  it.  Assuming,  now, 
that  they  used  (let  us  say)  3  litres  of  surplus  hydrogen 
and  3  litres  of  air,  for  every  8  grms.  of  oxygen  used  as 
oxide  of  copper,  and  that  their  chloride  of  calcium  was 
at  a  par  with  Fresenius’s  as  a  dehydrator,  about  6  m.grms. 
of  the  water  which  they  produced  failed  to  find  its  way 
to  the  balance.  Now,  their  reported  water-weight  was 
almost  exadly  =  g'ooo  grms.  per  8  grms.  of  oxygen  ; 
hence  their  total  water  actually  produced  was  equal  to 
9  006  grms.  ;  and  hence  their  real  value  for  H  (if  0  =  i6), 
is  roo6,  and  not  1000. 

Dumas  produced  too  much  water,  but  may  have  under¬ 
determined  its  weight  by  forgetting  the  vacuum  redudion. 
Erdmann  and  Marchand  produced  the  correct  amount  of 
water  and  weighed  what  they  had  on  the  balance  cor- 
redily,  but  they  lost  some  of  their  water  before  it  came  to 
the  balance. 

We  will  now  pass  to  out  own  first  series  of  syntheses 
which,  as  may  be  remembered,  was  made  before  we  had 
discovered  the  reducing  action  of  vitriolised  pumice  on 
hydrogen  gas. 

(To  be  continued). 


PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY. 

Ordinary  Meeting ,  February  16th,  1893. 

Prof.  A.  Crum  Brown,  F.R.S.,  in  the  Chair. 

It  was  announced  that  the  following  changes  in  the 
Council  were  proposed  by  the  Council :  — 

As  President :  Professor  H.  E.  Armstrong,  vice  Pro¬ 
fessor  Crum  Brown. 

As  Vice  Presidents  :  Dr.  E.  Atkinson  and  Mr.  C. 
O’Sullivan,  vice  Professor  Plartley  and  Mr.  Warington. 

As  Secretary  :  Professor  Dunstan,  vice  Professor  Arm¬ 
strong. 

As  ordinary  members  of  the  Council :  Messrs.  C.  F. 
Cross,  Bernard  Dyer,  D.Sc.,  Lazarus  Fletcher,  M.A.,and 
W.  A.  Shenstone,  vice  Mr.  H.  Bassett,  Professor  Fergu¬ 
son,  Mr.  J.  Heron,  and  Mr.  S.  U.  Pickering. 

Messrs.  Holland  Crompton,  T.  S.  Dymond,  and  Dr. 
T.  A.  Lawson  were  appointed  to  audit  the  Society’s 
accounts. 

Ordinary  certificates  were  read  for  the  first  time  in 
favour  of  Messrs.  Lawrence  Augustus  Baine,  Dipton, 
Lintz  Green,  Newcastle-on-Tyne  ;  George  Clayton, 
School  of  Pharmacy,  100,  Burlington  Street,  Manchester  ; 
Robert  George  Grimwood,  41,  Lady  Margaret  Road,  St. 
John’s  College  Park,  N.W.  ;  Alfred  Rowland  Gower,  39, 
Stafford  Street,  Barrow-in-Furness;  Hooper  Albert 
Dickinson  Jowett,  3,  Fern  Bank,  Lancaster  ;  Herbert 


Lloyd,  Philadelphia,  U.S.A.  ;  Edmund  George  Lamb,  29, 
Great  Cumberland  Place,  W. ;  James  Mason,  Cambois, 
Blyth,  Northumberland  ;  Henry  John  Monson,  15,  Palace 
Street,  Buckingham  Gate,  London,  S.W.  ;  William 
Henry  Oates,  Broomhall  Park,  Sheffield  ;  S.  Parrish,  15, 
Fenton  Street,  Woodhouse  Lane,  Leeds  ;  Frank  P. 
Vandenbeigh,  B  S.,  M.D.,  Buffalo,  New  York  ;  A.  F. 
Watson,  11,  York  Place,  Edinburgh. 

The  following  were  duly  eleded  Fellows  of  the 
Society  :  — John  Pedrozo  D’Albuquerque  ;  William 
Thomas  Boone  ;  John  Edwin  Brockbank  ;  Edward 
Brooke  ;  George  Davey  ;  Daniel  O.  Sydney  Davies  ; 
Charles  Dreyfus,  Ph.D.  ;  Samuel  Felix  Dufton,  B.A., 
D.Sc.  ;  Francis  P.  Dunnington  ;  Alexander  Stanley 
Elmore;  Frederick  George  Fuller ;  Albin  Haller  ;  George 
Nevill  Huntly  ;  Arthur  John  Heath  ;  Wesley  Lambert ; 
Charles  M.  Luxmore  ;  Fred.  Marsden;  Herbert  Bloome 
Mole  ;  William  J.  Martin,  jun.,  M.D.  ;  Robert  Henry 
Owen  ;  Charles  Platt,  A.C.  ;  James  Robert  Thackrah, 
M.A.,  Ph.D.  ;  Charles  Thomas  Tyrer  ;  John  William 
Towers  ;  John  Charles  Umney  ;  Henry  C.  White  ; 
Willoughby  Walke  ;  Charles  E.  Waite  ;  William  Ernest 
Wheeler. 

Of  the  following  papers  those  marked  *  were  read  : — 

*113.  “  Note  on  the  Preparation  of  Platinous  Chloride, 
and  on  the  Interaction  of  Ch'orine  and  Mercury By 
W.  A.  Shenstone  and  C.  R.  Beck. 

In  a  paper  read  before  the  Society  last  year  (C.  S. 
Trans.,  1892,  445)  we  gave  the  results  of  the  analysis  of 
the  gas  evolved  on  igniting  various  specimens  of  platinous 
chloride  in  vacuo,  showing  that  in  every  case  very  sensible 
quantities  of  hydrogen  chloride  and  oxygen  were  present. 
The  gi  eatest  amount  of  impurity  was  found  in  a  specimen 
derived  from  the  salt  prepared  by  heating  hydrogen 
platinichloride  in  vacuo  in  a  tube  containing  solid  potash, 
as  recommended  by  Pigeon  ( Compt .  Rend.,  1892).  This 
last  fad  and  Pullinger’s  description  of  his  method  of  pre¬ 
paring  anhydrous  platinic  chloride  (C.  S.  Trans.,  1892, 
422)  led  us  to  conclude  that  probably  a  more  satisfadory 
produd,  at  any  rate  as  a  source  of  chlorine,  would  be  ob¬ 
tained  by  heating  hydrogen  platinichloride  at  a  high 
temperature  in  a  current  of  dry  hydrogen  chloride. 

Experiment  I.  —  Some  hydrogen  platinichloride  was 
heated  at  the  boiling-point  of  mercury  in  a  current  of  dry 
hydrogen  chloride  during  fifteen  hours,  and  the  hydrogen 
chloride  was  then  displaced  by  dry  air.  A  part  of  the 
produd  was  ignited  in  vacuo,  and  the  gas  which  was 
given  off  was  examined  in  the  manner  previously  described 
(loc.  cit.).  We  found  that  the  residue  from  the  adion  of 
mercury  only  amounted  to  o'i56  per  cent.  This  residue 
was  partly  soluble  in  water  as  before.  The  gas  made  in 
this  way  therefore  contained  gg‘84  per  cent  of  chlorine. 

Experiment  II.  — A  poition  of  the  produd  of  the  first 
experiment  was  heated  in  a  current  of  dry  hydrogen 
chloride  at  about  500°  during  many  hours  by  placing  it  in, 
a  glass  tube  surrounded  by  a  well-fitting  glass  jacket 
immersed  in  a  bath  of  molten  nitre  ;  at  the  end  of  the 
operation  the  hydrogen  chloride  was  expelled  by  means 
of  dry  air.  The  process  was  rather  difficult  to  carry  out, 
as  the  complete  decomposition  of  the  salt  easily  takes 
place  if  the  temperature  too  much  exceeds  the  melting- 
point  of  silver  chloride,  some  decomposition  occurring 
even  at  that  temperature. 

A  portion  of  the  produd  of  this  experiment  was  placed 
in  a  glass  tube,  which  was  then  exhausted  as  in  our  pre¬ 
vious  experiments  ;  it  contained  no  drying  material,  but 
both  the  tube  and  its  contents  were  heated  to  drive  off 
moisture.  Chlorine  was  generated  from  the  chloride  by 
igniting  it  in  vacuo,  and  the  residual  platinum  having 
been  removed,  one  end  of  the  tube  was  broken  under 
mercury.  Although  we  had  intentionally  negleded  to 
dry  the  gas,  we  were  at  once  struck  with  the  fad  that  the 
adion  between  this  sample  of  chlorine  and  mercury  was 
decidedly  less  adive  than  in  the  case  of  any  of  the 
specimens  previously  examined,  and  when  the  adion  of 
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mercury  was  at  an  end  so  little  residue  was  left  that  its 
analysis  by  the  method  formerly  described  seemed  useless. 
The  part  of  the  narrow  tube  which  had  contained  the 
residual  gas  was  therefore  cut  off  and  calibrated  :  it  was 
thus  found  that  the  residue  amounted  to  only  o-o6  per 
cent  of  the  gas  taken.  The  residue  was  partly  soluble  in 
water. 

We  have  not  determined  the  total  chlorine  in  the 
platinous  chlorine  made  in  this  way,  as  we  do  not  think 
it  consisted  of  pure  platinous  chloride  ;  it  probably  con¬ 
tained  a  little  platinum,  but  as  a  source  of  chlorine  it 
seems  to  be  very  superior  to  the  produd  of  the  more 
familiar  processes. 

We  have  previously  suggested  that  the  marked  adivity 
of  even  the  most  carefully  dried  chlorine  towards  mercury 
is  probably  due  to  the  presence  of  impurities  in  the  gas. 
The  sluggish  adion  of  chlorine  and  mercury  observed  in 
our  second  experiment,  in  which  the  chlorine  employed, 
though  not  quite  dry,  contained  much  less  hydrogen 
chloride  and  oxygen  than  any  that  we  have  previously 
examined,  is  therefore  interesting  and  suggestive. 

Shortly  after  the  publication  of  our  former  paper  on 
this  subjed,  Professor  Vidor  Meyer  called  our  attention 
to  the  fad  that  in  his  later  experiments  on  the  density  of 
chlorine  he  assured  himself  that  the  other  gases  present 
in  the  chlorine  employed  were  insufficient  in  quantity  to 
materially  affed  the  chief  conclusion  he  drew  from  his 
results  ( Ber ,,  xiii. ,  1721).  We  are  anxious  to  mention 
this,  although  we  made  no  dired  reference  to  the  subjed 
in  our  paper,  as  one  of  our  remarks  might  very  possibly 
be  supposed  to  imply  the  contrary. 

Discussion. 

Mr.  Groves  having  asked  whether  the  authors  had 
made  any  further  experiments  in  the  diredion  of  fradion- 
ally  evaporating  liquid  chlorine,  Mr.  Shenstone,  in 
reply,  stated  that  by  fradionating  the  liquid  they  had 
obtained  chlorine  which,  when  tested  by  mercury,  was 
found  to  be  almost  as  nearly  pure  as  that  obtained  from 
platinous  chloride.  This  chlorine,  however,  aded  rapidly 
on  mercury,  even  after  it  had  been  highly  heated,  and  he 
was  inclined  to  susped  the  presence  of  traces  of  oxy- 
compounds  in  it.  It  was  worth  while  mentioning  that 
recently  roasted  chlorine  does  not  appear  to  cause  the 
adhesion  of  mercury  to  glass  in  anything  like  the  same 
degree  that  ozone  or  unroasted  chlorine  does.  Whether 
this  is  due  to  a  change  in  the  gas  or  to  a  change  on  the 
surface  of  the  glass  he  could  not  say. 

*114.  11  The  Action  of  Phosphoric  Anhydride  on  Fatty 
Acids.”  Part  III.  By  F.  Stanley  Kipping,  Ph.D., 
D.Sc. 

Results  of  an  investigation  of  the  behaviour  of  some  of 
the  fatty  acids  with  phosphoric  anhydride  have  been 
communicated  to  the  Society  in  previous  papers  (Trans., 
1890,  532,  980)  ;  it  is  now  shown  that  caprylone, 
4C7HI5)2CO,  nonylone,  (C8Hi7)2CO,  and  myristone, 
(CI3H27)2CO,  can  be  easily  prepared  from  the  conespond- 
ing  fatty  acids  and  phosphoric  anhydride. 

The  hydroximes  of  these  ketones,  the  secondary 
alcohols  obtained  from  the  ketones  by  redudion,  and  the 
acetyl  derivatives  of  some  of  the  alcohols  have  been  pre¬ 
pared  and  charaderised,  and  are  described  in  the  papers. 
It  is  also  shown  that  mixed  ketones  of  the  general 
formula  R'CO'R'  are  produced  when  a  mixture  of  two 
fatty  acids  is  treated  with  phosphoric  anhydride  at  a 
moderately  high  temperature  ;  the  mixed  ketone  is 
accompanied  by  two  simple  ke'ones,  just  as  is  the  case 
when  a  mixture  of  the  barium  salts  of  two  fatty  acids  is 
submitted  to  dry  distillation. 

The  question  of  the  existence  of  isomeric  modifications 
of  the  hydroximes  of  fatty  asymmetrical  ketones  is  briefly 
referred  to. 

It  would  appear  from  the  results  described  in  this  paper 
and  from  those  already  recorded,  that  treatment  with 
phosphoric  anhydride  is  one  of  the  simplest  and  most 
rapid  methods  by  which  a  fatty  ketone  of  the  general 


I  formula  (C»H2;i+i)2CO  can  be  prepared  from  a  fatty  acid 
'  (Cj[H2W02),  the  produd  being  easily  isolated  and  the  yield 
j  fairly  good,  especially  in  the  case  of  the  higher  acids. 

|  *115.  “  Regularities  in  the  Melting  points  of  Certain 

Paraffinoid  Compounds  of  Similar  Constitution.”  By  F. 
S.  Kipping,  Ph.D.,  D.Sc. 

Having  obtained  considerable  quantities  of  many  of 
the  fatty  ketones  (CnH2«-|-1)2CO,  the  author  was  able  to 
prepare  and  characterise  their  more  important  derivatives  ; 
e.g ■,  various  members  of  the  series  of  hydroximes 
R2C:NOH,  secondary  alcohols  R2CH-0H,  and  ethereal 
salts  R2CH-OAc. 

Attention  is  drawn  to  certain  regularities  observed  on 
contrasting  the  melting-points  of  these  compounds;  it  is 
also  pointed  out  that  the  melting-points  of  all  ketones  of 
the  general  formula  C«H2,tO  cannot  be  calculated  by 
means  of  the  formula  suggested  by  Mills  (Phil.  Mag., 
1884),  inasmuch  as  isomeric  ketones  frequently  melt  at 
different  temperatures. 

Discussion. 

Mr.  A.  R.  Ling  drew  attention  to  the  similarity  in 
the  melting-points  of  many  chlorinated  derivatives  of 
/>-benzoquinone  and  of  the  corresponding  quinols  and 
their  diacetyl  derivatives  as  compared  with  those  of  the 
analogous  bromo-  and  chlorobromo  compounds.  The 
agreement  seems  to  be  wanting  in  the  para-dihalogen 
derivatives,  but  in  all  other  cases  it  is  sufficiently  close  to 
be  remarkable.  The  displacement  of  chlorine  by  bromine  is 
usually  attended  by  a  rise  in  the  melting  point,  but  meta- 
chlorobromoquinone  and  its  derivatives  melt  at  slightly 
lower  temperatures  than  the  corresponding  dichloro- 
compounds.  Only  two  iodoquinones  are  known,  but  their 
melting-points  do  not  exhibit  the  least  similitude  as 
compared  with  those  of  their  analogues. 

1 16.  “  Some  Relations  between  Constitution  and  Physical 
Constants  in  the  case  of  Benzenoid  Amines.”  By  W.  R. 
Hodgkinson  and  Leonhard  Limpach, 

A  study  of  the  formyl  and  acetyl  derivatives  of  certain 
homologues  of  aniline  shows,  amongst  other  things,  (a) 
that  the  entry  of  alkyl  groups  into  the  nucleus  affeds  the 
melting-  and  boiling-points  in  a  regular  manner  ;  (/3)  that 
the  conversion  of  formyl  into  acetyl  also  involves  an 
alteration  in  physical  properties  in  extent  the  same  as 
that  produced  by  introducing  CH3  into  the  nucleus  in  an 
ortho-  or  /mra-position  relatively  to  the  amido-group  ; 
and  (7)  that  the  same  (or  any  ?;  alkyl  group  entering  the 
nucleus  in  the  meta-positions  has  no  effed  on  melting-  or 
boiling-point.  Several  numerical  regularities  are  also 
apparent. 

Thus,  taking  the  melting-points  of  the  methylamido- 
benzenes  as  first  examples:  — 


Formanilid  . .  . .  46' 

Formylxylid  . .  76 

Difference  . .  30 


Acetanilid 

Acetxylid 


Difference 


114° 

144 

30 


That  the  introdudion  of  methyl  into  the  meta-position 
has  no  influence  on  the  melting-point  is  shown  by  the 
fad  that  the  following  substances  melt  at  the  same  tem¬ 
perature  within  a  degree:  — 


Acetmesidid . 

Acettetrarnethylamido  - 
benzene  . 

Ace t pen  tame thylamido- 
benzene  . 


NHAc  :  Me  :  Me  :  Me  = 

—  1  :rj :  4  :  6.  M.p.  216°. 
NHAc  :  Me  :  Me:  Me  :  Me  = 

=  1 :  2  :  3  :  4 :  6.  M.p.  2150. 
NHAc:  Me  :  Me:  Me:  Me:  Me 
=  1:2:3  :  4 :  6  :  6.  M.p.  214 
to  2150. 


That  the  CH3  of  the  acetyl  has  an  effed  on  the  ortho- 
and  para-position  in  the  nucleus  seems  evident,  as 
1:2:  4-formylxylid  has  the  same  melting-point  as 
acetanilid  (1140).  Similarly,  1  :  3  :  5. acetxylid  and 
1  :  2  :  3  :  4  :  5-tetramethylformanilid  have  the  same  melt¬ 
ing-point,  viz.,  1440. 
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The  tetramethylformaniiid  can  be  imagined  as  built  up 
of  1:3:  5-formylxylid  and  1 :  2  :  4-formylxylid. 


Melting-point  of  1  :  2  :  4-formylxylid .  1 1M5° 

„  1  : 3 : 5  >,  .  7°  5 


igo'o 

formanilid .  46  0 


1 :  2  :  4:  5-tetramethylformanilid  144m 

Formylmesidia and  acetylxylid,  NHAc:Me:Me  =  i  12:6, 
have  the  same  melting-point  (176°).  In  this  case  the 
influence  can  only  be  exerted  on  one  position  (the  para-), 
as  both  the  ortho  positions  are  occupied. 

Similarly,  formylmesidid  and  112;  3*ncetmetaxyhd 
both  melt  at  about  176°,  and  acetmesidid  and  1:2:3- 
propionylxylid  at  about  216°. 

As  an  example  of  numerical  relations,  taking  formyl 
compounds,  formanilid  melts  at  46°,  pentamethylamido- 
benzene  at  2170  :  now  the  melting-point  of  formanilid 
(46°)  plus  2(34)  =  114°,  which  is  the  melting-point  of 
formylmetaxylid,  NHF  :  Me  :  Me  =  1:2:4;  again,  the 
melting-point  of  formanilid  plus  4(34)  ~  *82°,  which  is  the 
melting-point  of  NHF  :  Me  :  Me :  Me  :  Me=  1  :  2  :  3  :  4  :  6. 

The  formyl  compounds  of  aniline,  />-toluidine,  1:2:4- 
metaxylidine,  and  mesidine  form  a  series: — 

Aniline  (46°) ;  />-toluidine  (52°)  ;  1  :  2  :  4-xylidine  (1 140) ; 

46  =46  +  6  4646  +  62 

mesidine  (176°),  &c. 

=  464642(62). 

Similarly  in  the  case  of  the  corresponding  acetyl  com¬ 
pounds  : — 

Aniline  (114°) ;  />-toluidine  (1470)  ;  1:3:  4-xylidine  (181°)  ; 
=  4642(34)  =46  +  3(34)  46  +  4(34) 

mesidine  (216°). 

46  +  5(34+ 

The  different  positions  are  not  in  all  cases  of  equal 
value.  Thus,  pentamethylformanilid  melts  at  2170,  and 
46  +  5(34)  =  2 rb0,  which  might  indicate  equality  of  the 
methyl  groups,  or  rather  of  the  positions  in  benzene.  But 
when  CH2  is  introduced  into  1:2:  4-xylidine  to  form 
mesidine,  the  melting-point  rises  62°,  so  that  the  formula 
becomes — 

2  x  34  =  62° 

1  X  62  =  62 
x  X  46  =  46 


176 

On  introducing  methyl  into  the  meta-position,  the 
melting-point  iises  to  182°  in  the  case  of  i-amido- 
213:4:6  tetramethylbenzene.  The  CH3  groups  appear 
again  equivalent. 

Again,  taking  away  a  methyl  in  the  ortho-position 
leaves  a  pseudocumidine, — 

Me 


NH2 


melting  at  121°,  a  drop  of  62°. 

These  examples  will  suffice  at  present  to  show  that 
definite  relations  between  melting-points  apparently  do 
exist  in  the  case  of  methylamidobenzenes.  The  authors 
have  examined  a  number,  and  are  gradually  preparing 
other  alkylamidobenzenes,  containing  ethyl,  butyl,  &c., 
and  find  also  great  regularities  from  which  they  hope  to 
be  able  to  state  a  general  law.  Many  of  the  published 
data  relating  to  melting-points  undoubtedly  require 
careful  revision. 

(To  be  continued). 


PHYSICAL  SOCIETY. 

Ordinary  Meeting,  February  2\th,  1893. 

Prof.  A.  W.  Rucker,  F.R.S.,  President,  in  the  Chair. 

Mr.  Everett,  jun.,  read  a  paper  “  On  a  New  and  Handy 
Focometer by  Prof.  J.  D.  Everett,  F.R.S.,  and  exhibited 
the  instrument  described. 

The  focometer  is  constructed  on  the  principle  of  the 
“Lazy  tongs,”  and  so  arranged  that  the  distance  between 
the  objedt  and  screen  can  be  varied,  whilst  the  lens  is 
automatically  kept  midway  between  the  two.  This  gives 
sharpest  definition  and  the  simplest  calculation.  The 
lazy  tongs  has  eight  cells  formed  by  eighteen  bars 
13”  X  J”  X +',  and  is  capable  of  being  extended  to  about 
eight  leet  cr  closed  up  to  about  one  foot.  Brass  pins 
about  |  inch  diameter  and  rj  inches  long  projedt  upward 
from  each  joint  in  the  middle  row,  and  serve  as  supports 
for  clips  carrying  the  lens,  objedt,  and  screen.  The  in¬ 
strument  can  be  used  for  any  lens  whose  focal  length 
lies  between  24  inches  and  1  inch  or  less.  To  avoid  error 
due  to  play  in  the  joints,  it  is  desirable  to  open  or  close 
the  frame  from  both  ends.  The  two  chief  disadvantages 
of  the  focometer  are,  first,  its  liability  to  flexure  when 
much  extended,  and  second,  the  rotation  of  the  pins 
carrying  the  lens,  &c.,  which  necessitates  re-setting  of 
the  clips  after  a  large  alteration  of  length  has  been  made. 
Details  respedling  the  most  appropriate  objetfbx  and 
screens,  and  pradtical  hints  about  the  working  of  the 
instrument  are  given  in  the  paper.  The  question  of  what 
accuracy  is  obtainable  is  also  briefly  discussed. 

Mr.  A.  Hilger  thought  the  instrument  was  too  flexible 
to  be  used  for  accurate  work. 

Mr.  Blakesley  said  it  would  be  a  great  improvement 
if  the  pins  could  be  prevented  from  rotating.  For  this 
purpose  it  might  be  advantageous  to  slot  the  heads  of 
the  pins  so  as  to  fit  on  a  straight  bar.  He  also  suggested 
that  by  using  a  plane  mirror  close  behind  the  lens  the 
light  would  be  refledted  back  and  the  length  of  the  foco¬ 
meter  could  be  reduced  by  one  half. 

The  President  thought  Prof.  Everett  never  intended 
the  instrument  to  compete,  as  regards  accuracy,  with  the 
elaborate  and  expensive  apparatus  now  used;  but  never¬ 
theless,  the  focometer  was  a  very  valuable  one,  especially 
for  students’  work,  and  was  particularly  well  adapted  to 
impress  upon  them  the  fadts  relating  to  conjugate  foci. 

A  paper  on  “A  Hydrody  nautical  Proof  of  the  Equations 
oj  Motion  of  a  Perforated  Solid,  ivith  Applications  to  the 
Motion  of  a  Fine  Framework  in  Circulating  Liquids ,”  by 
G.  H.  Bryan,  M.A.,  was  read  by  Dr.  C.  V.  Burton. 

The  objedt  of  the  paper,  which  is  a  mathematical  one, 
is  to  show  how  the.  equations  may  be  deduced  diredtly 
from  the  pressure  equation  of  hydrodynamics,  without 
having  recourse  to  the  laborious  method  of  “  ignoration  ” 
of  co-ordinates.  The  general  hydrodynamical  equations 
of  a  perforated  solid  are  first  considered,  and  the  pressure 
equation  expressed  in  terms  of  the  velocity,  potential, 
density,  and  the  translational  and  rotational  velocities  of 
the  liquid.  The  expressions  for  the  mutual  readtion 
between  the  solid  and  liquid  are  then  reduced  to  the 
required  form  by  repeated  applications  of  Green’s  formula, 
and  the  results  made  use  of  for  writing  down  the  equations 
of  motion  of  the  solid.  The  author  thin  shows  that  the 
motion  of  the  solid  can  be  determined  in  terms  of  Routh’s 
modified  Lagrangian  fundlion,  and  the  form  of  that  fundtion 
found.  The  results  are  applied  to  determine  the  motion 
of  a  light  framework  of  wires.  When  the  framework  has 
a  single  aperture  it  is  shown  that  no  force  produces 
motion  in  its  own  diredtion,  and  no  couple  produces  rota- 
1,  tion  about  its  own  axis.  In  the  case  of  a  fine,  massless, 
circular  ring,  the  diredtion  of  whose  axis  is  taken  as  the 
axis  of  x,  a  constant  force  along  the  axis  of  y  produces 
unitorm  rotation  about  the  axis  of  z,  and  a  constant 
couple  about  the  axis  of  y  produces  uniform  translation 
along  the  axis  of  z.  In  conclusion,  the  author  states 
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that  the  results  might  be  made  to  furnish  mechanical 
explanations  of  certain  physical  phenomena. 

Appended  to  the  paper  is  a  note  by  Dr.  Burton  relating 
to  the  proper  measurement  of  the  impulse  of  cyclic 
motion,  and  in  a  further  note  Mr.  Bryan  shows  how  the 
equations  of  motion  may  be  deduced  from  Dr.  Burton’s 
suggestions. 

The  President  said  the  author  had  done  good  service 
by  attacking  the  difficult  problem  by  elementary  methods. 
He  had  also  arrived  at  some  very  interesting  conclusions, 
particularly  the  one  showing  that  a  perforated  body 
moving  through  a  hquid  required  no  force  to  keep  up 
the  motion. 

Dr.  C.  V.  Burton  made  a  communication  “  On  Plane 
and  Spherical  Sound-waves  of  Finite  Amplitude." 

The  first  part  of  the  paper  refers  to  plane-waves.  This 
subject  had  been  considered  by  Riemann,  but  Lord  Ray¬ 
leigh  had  criticised  that  part  of  Riemann’s  work  where  it 
is  held  that  a  state  of  motion  is  possible,  in  which  the 
fluid  is  divided  into  two  parts  by  a  surface  of  discontinuity 
propagating  itself  with  constant  velocity,  all  the  fluid  on 
one  side  of  the  surface  of  discontinuity  being  in  one  uni¬ 
form  condition  as  to  density  and  velocity,  and  on  the 
other  side  a  second  uniform  condition  in  the  same 
respedts.  After  quoting  Lord  Rayleigh’s  criticism,  the 
author  shows  that  the  same  objection  applies  when  the 
velocity  and  density  on  either  side  of  the  surface  may 
vary  continuously  in  the  diredtion  of  propagation,  and  the 
velocity  of  propagation  of  the  surface  of  discontinuity  is 
also  allowed  to  vary.  In  each  case  the  assumed  motion 
violates  the  condition  of  energy,  and  can  only  exist  under 
that  special  law  of  pressure  for  which  progressive  waves 
are  of  accurately  permanent  type.  Enquiry  is  then  made 
as  to  what  becomes  of  waves  of  finite  amplitude  after 
discontinuity  sets  in  (which  condition  must  always  occur 
with  plane-waves),  in  the  course  of  which  it  is  pointed 
out  that  the  front  of  an  air  disturbance,  produced  by  a 
moving  source  which  starts  impulsively,  travels  faster 
than  the  source,  even  if  the  velocity  of  the  source  exceeds 
that  of  feeble  sounds.  A  mechanical  analogy  is  given 
which  suggests  that  a  dissipative  produdlion  of  heat  takes 
place  when  discontinuity  occurs. 

In  all  cases  Riemann  had  assumed  that  pressure  is  a 
fundtion  of  density  only,  according  to  the  isothermal  or 
adiabatic  law,  and  thus  failed  to  take  account  of  any 
heat  which  may  be  dissipatively  produced. 

The  first  part  of  Burton’s  paper  is  concluded  by  a  short 
reference  to  Dr.  Tumlirz’s  work  on  the  subjedt,  who 
infers  that  as  soon  as  a  discontinuity  is  formed  it  imme¬ 
diately  disappears  again,  this  effect  being  accompanied  by 
a  lengthening  of  the  wave  and  a  more  rapid  advance  of 
the  disturbance.  In  this  way  Dr,  Tumlirz  seeks  to 
explain  the  increased  velocity  of  very  intense  sounds. 
The  author,  however,  considers  that  an  increased  velocity 
can  only  ensue  when  the  motion  has  become  discon¬ 
tinuous. 

Part  II.  of  the  paper  deals  with  spherical  waves,  and 
contains  a  mathematical  investigation  into  the  conditions 
under  which  the  motion  remains  continuous  or  becomes 
discontinuous.  The  criterion  is  found  in  the  finitude  or 
infinitude  of  a  certain  integral.  It  is  shown  that  if 
viscosity  be  negledted,  then  under  any  practically  possible 
law  of  pressure  the  motion  in  spherical  sound-waves 
always  becomes  discontinuous.  For  v/aves  diverging  in 
four  dimensions  some  cases  occur  in  which  the  motion 
remains  continuous.  The  general  question  of  spherical 
sound-waves  of  finite  amplitude  is  then  treated  of,  and 
the  paper  concludes  with  a  method  of  finding  the 
differential  equation  of  an  infinitesimal  spherical  dis¬ 
turbance  which  is  superposed  on  a  purely  radial  steady 
motion. 

Prof.  A.  S.  Herschel  enquired  whether  the  nature  of 
the  solution  for  plane-waves  of  finite-  amplitude  was 
similar  to  that  for  ordinary  wave-motion  ?  In  the  latter 
case  everything  depended  on  the  instantaneous  impulses, 
for  these  alone  determined  the  nature  of  the  wave. 


Referring  to  Mr.  Bryan’s  paper,  he  (Prof.  Herschel) 
asked  if  the  author  could  apply  his  equations  to  centri¬ 
fugal  ians.  A  particular  kind  of  double  fan  had  recently 
been  tested,  and  gave  very  anomalous  results  which  had 
not  yet  been  explained. 

I  he  President  said  Mr.  Boys’  experiments  on  flying- 
bullets  might  have  some  bearing  on  ‘Dr.  Burton’s  paper'. 
If  the  conclusions  there  stated  were  corredt,  then  the 
velocity  of  the  air  rn  front  of  a  bullet  should  be  greater 
than  that  of  the  bullet,  even  if  the  latter  was  travelling 
iaster  than  ordinary  sound-waves.  He  now  asked  Mr° 
Boys  if  his  photographs  gave  any  evidence  of  this. 

Mr.  Boys  said  the  fadt  that  the  photographs  showed 
disturbances  in  front  of  the  bullet  proved  that  the  dis¬ 
turbance  travelled  faster.  In  one  case,  where  a  large 
bullet  Avas  moving  at  a  velocity  rather  greater  than  that 
of  ordinary  sound  in  the  medium,  the  front  of  the  dis¬ 
turbance  was  about  half  an  inch  in  advance  of  the  bullet. 
In  another  instance,  where  the  bullet  was  smaller  and 
the  velocity  greater,  the  distance  which  the  disturbance 
was  in  advance  of  the  bullet  was  somewhat  less.  In  all 
cases,  even  when  the  velocity  of  the  bullet  was  four  times 
that  of  sound,  the  charadter  of  the  effedts  remained  the 
same. 

Dr.  Burton  replied  to  the  points  raised. 


INSTITUTE  OF  CHEMISTRY. 


The  Annual  General  Meeting  of  the  Institute  of  Chemistry 
of  Great  Britain  and  Ireland  was  held  on  March  ist  at 
30,  Bloomsbury  Square,  W.C.,  the  premises  recently 
acquired  by  the  Institute. 

The  Report  of  Council  and  Balance  Sheet  for  1892 
having  been  presented  and  approved,  the  Council  and 
Officers  for  the  ensuing  year  were  eledted,  and  the  Presi¬ 
dent,  Dr.  William  A.  Tilden,  F.R.S.,  delivered  an  address 
in  which,  after  referring  to  the  satisfactory  progress  which 
had  been  made  by  the  Institute  during  the  past  year,  he 
proceeded  to  explain  the  new  curriculum  recently  adopted 
by  the  Council  for  the  training  and  examination  of  Asso¬ 
ciates,  and  the  proposals  which  had  been  brought  forward 
by  the  Censors  with  the  object  of  regulating  the  pro¬ 
fessional  conduit  of  Members  of  the  Institute, 

The  numbers  on  the  Register  now  are  826  members 
and  109  students,  as  compared  with  823  members  and  34 
students  at  the  date  of  the  last  Annual  General  Meeting 
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NOTICES  OF  BOOKS. 

Rules  for  the  Spelling  and  Pronunciation  of  Chemical 
Terms.  Adopted  by  the  American  Association  for  the 
Advancement  of  Science  in  1891. 

These  proposals,  issued  by  the  Bureau  of  Education, 
Washington,  bear  the  signatures  of  Professors  T.  H. 
Norton,  E,  Hart,  H.  Carrington  Bolton,  and  James  Louis 
Howe,  and  recommend  themselves  to  all  English- 
speaking  communities.  In  some  cases,  however,  we  ven¬ 
ture  to  suggest  that  the  proposed  reforms  might,  without 
any  risk  of  confusion,  have  been  carried  a  little  further. 
The  following  general  rules  are  laid  down  : — 

1.  The  pronunciation  is  as  much  as  possible  in  accord 
with  the  analogy  of  the  English  language. 

2.  Derivatives  retain,  as  far  as  possible,  the  accent  and 
pronunciation  of  the  root-word. 

3.  Distin&ly  chemical  compound  words  retain  the 
accent  and  pronunciation  of  each  portion. 

4.  Similarly  sounding  endings  for  dissimilar  compounds 
are  avoided. 

A  few  alterations  are  made  in  the  orthography  of  the 
names  of  the  elements.  Thus,  for  sulphur  it  is  proposed 
to  write  sulfur,  for  whi.ch  there  is  every  reason,  since  the 
word  is  not  of  Greek  origin.  The  names  of  the  halogens 


12° 

are  to  drop  the  final  e ,  and  have  the  i  in  the  last  syllable 
pronounced  short.  Here  we  think  a  little  further  change 
would  be  desirable  ;  we  would  suggest  to  cancel  the  last 
syllable  of  the  names  of  the  halogens  altogether,  and 
write  simple  chlore,  fluor,  &c.  Then  we  would  drop  the 
needless  us  of  phosphorus,  and  wiite  phosphor.  Man- 
panese  we  would  convert  into  mangan,  which  would  make 
the  word  less  liable  to  be  confounded  with  magnesium. 

The  recommendation  is  given  to  abrogate  arsenetted 
(or  arseniuretted)  hydrogen  and  the  analogous  antimony, 
sulfur,  &c.,  compounds  in  favour  of  arsin,  stibin,  phosphin. 
Benzene  and  toluene  are  to  be  used  in  place  of  benzol  and 
toluol.  This  change,  however,  has  been  in  part  antici¬ 
pated.  Not  a  few  chemsts,  whilst  adopting  benzene  and 
toluene  for  the  pure  chemical  individuals,  retain  benzol 
and  toluol  for  the  crude  commercial  products. 

We  have  always  used  the  terms  “strength”  or 
“  standard  ”  in  place  of  titre,  or,  as  it  is  written  in 
America,  “titer.”  We  also  use,  as  it  is  here  recom¬ 
mended,  “  gramme,”  since  “  gram  ”  is  very  apt  to  be  con¬ 
founded  with  grain.  The  termination  “  meter  ”  is  gener- 
ally  used  in  the  names  of  pieces  of  apparatus,  but  in 
the  names  of  measures  we  always  write  “  metre.” 
are  glad  to  see  that  the  authors  do  not  seek  to 
barium  as  it  is  generally  done  on  the  Continent, 
names  glycerol,  resorcinol,  mannitol  will  not  be 
readily  adopted  in  place  of  glycerin,  resorcin, 
mannite;  nor  are  the  pronunciations  oxid,  hydrid,  &c., 
likely  to  find  early  favour.  Perhaps  the  disagreeable 
custon  of  pronouncing  oxygen  and  its  paranyms  as  if 
written  “  ogsygen  ”  does  not  prevail  in  America. 

We  wish  some  of  our  writers  of  elementary  treatises  on 
chemistry  would  take  a  leaf  or  two  out  of  the  book  of  the 
American  chemists. 
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On  the  Preservation  of  Solutions  of  Hydrogen  Sulphide. 
(“  Sur  la  Conservation  des  Dissolutions  de  l’Acide 
Sulfhydrique.”)  By  Professors  A.  E.  Salazar  and 
Q.  Newman,  of  the  Naval  Military  School  of  Chili. 
Translated  from  the  Spanish  by  Manuel  A.  Delano. 
Member  of  the  Scientific  Society  of  Chili  and  of  the 
Chemical  Society  of  Paris.  Paris:  Imprimerie  de  la 
Cour  d’ Appel,  1892. 

The  authors  draw  from  their  experiments  the  following 
conclusions,  which  will  now  scarcely  be  called  in  ques¬ 
tion  : — 

The  solution  of  H2S  when  made  in  pure  water  or  in 
Lepage’s  mixture  (water  and  glycerin)  preserves  the 
strength  the  less  it  is  exposed  to  the  adtion  of  air.  For 
the  preservation  of  the  solution  it  is  highly  advantageous 
to  dissolve  the  H2S  in  Lepage’s  mixture  and  not  in  water, 
as  in  the  former  the  oxidation  of  the  gas  is  slower  than  in 
pure  water. 

Light  has  little  influence  on  the  speed  of  oxidation, 
whether  the  H2S  is  dissolved  in  water  or  in  the  Lepage 
mixture.  The  oxidation  is,  however,  more  rapid  in  light 
than  in  darkness.  Certain  organic  substances,  added  in 
small  proportions  to  watery  solutions  of  H2S  modify  the 
progress  of  oxidation,  either  by  acceleration  or  retarda¬ 
tion. 


Helbing's  Pharmaceutical  Record.  No.  X.,  Odtober,  1892. 
Reprinted  January  25,  1893.  London  :  63,  Queen  Vic¬ 
toria  Street,  E.C. 

Notes  on  Eucalyptus  Globulus  and  its  Uses.  By  Harry 
Benjafield,  M.B.  (Hobart).  London,  i8g2. 

These  two  pamphlets  are  written  with  a  view  to  enlighten 
the  public  on  the  sanitary  and  medicinal  properties  of  the 
true  eucalyptus  oil,  obtained  from  the  “  Blue  Gum  Tree  ” 
of  Tasmania,  and  to  point  out  the  difference  of  its  com¬ 
position  and  effedts  from  those  of  preparations  often  sub¬ 
stituted  for  it.  Some  of  these  oils  are  obtained  from  the 
“Peppermint  Gum  Tree”  ( Eucalyptus  amygdaliua),  and 
others  from  the  Mallee  Scrub  ( Eucalyptus  dumosa).  The 


two  latter  are  certainly  derived  from  members  of  the  great 
Eucalyptus  tribe,  but  they  are  poor  in  eucalyptol  and  too 
irritating  for  use  either  internally  or  externally. 

Where  the  E.  globulus  or  true  “fever  tree”  grows, 
fevers  are  very  rare  and  low  forms  of  animal  and  vegetable 
life  dislike  the  locality. 

Fruit  trees  experimentally  mulched  in  autumn  with 
leaves  of  E.  globulus  are  found  next  season  free  from 
blights  and  fungi.  If  a  little  of  this  oil  is  injected  into  a 
rose  tree  covered  with  aphides,  the  vermin  all  disappear 
in  a  few  days.  It  is  therefore  exceedingly  unfortunate 
that  the  products  of  E.  amygdaliua  and  E.  Dumosa, 
relatively  poor  in  eucalyptol,  are  commonly  sold  under 
the  general,  though  misleading  name  of  eucalyptus  oil. 
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Note. — Al.  degrees  of  tempera  ture  are  Centigrade  unless  otherwise 
expressea 

Comptes  Rendus  Htbdomadaires  des  Seances,  de  1’ Academic 
des  Sciences.  Vol.  cxvi.,  No.  8,  February  20,  1893. 

At  the  meeting  of  the  Academy  for  nominating  a  corre¬ 
spondent  for  the  sedtion  of  chemistry,  vice  the  late  Prof. 
Stas,  Prof.  Kekule  was  ele&ed.  He  obtained  forty-seven 
votes  as  against  two  given  to  Prof.  Mendeleeff,  and  one 
each  given  to  Prof.  Cannizzaro  and  Sir  H.  Roscoe. 

Preparation  of  Uranium  at  a  High  Temperature. 
—  Henri  Moissan.- — This  paper  will  be  inserted  in  full. 

Rapid  Preparation  of  Chrome  and  Manganese  a* 
High  Temperatures.  —  Henri  Moissan. — This  paper  als° 
will  appear  in  extenso. 

On  Stereochemistry. — C.  Friedel. — A  reply  to  M. 
Colson’s  paper  ( Comptes  Rendus,  cxvi.,  p.  994).  The 
author  contends  that  M.  Colson  does  not  attack  stereo¬ 
chemistry  as  recognised  by  its  upholders,  but  certain 
inexact  ideas  of  his  own,  and  that  he  has  failed  to  under¬ 
stand  the  abbreviated  formula  of  van ’t  Hoff. 

Diazoamidobenzene  and  Paradiazoamidotoluene 
Benzoates,  and  Metamtrobenzoates. — A.  Haller  and 
A.  Guyot. — The  authors  have  employed  the  method  of 
Kncevenagel  ( Berichte ,  xxiii.,  p.  2957)  for  obtaining  solid 
diazobenzene  chloride,  sulphate,  and  nitrate.  This  method 
consists  in  treating  an  alcoholic  solution  of  a  mixture  of 
amine  and  of  organic  acid  with  amyl  nitrite  and  isolating 
the  precipitation.  In  this  manner  they  have  obtained 
diazoamidobenzene  benzoate,  diazoamidobenzene  meta- 
nitrobenzoate,  paradiazoamidotoluene  benzoate,  and 
paradiazoamidotoluene  metanitrobenzoate.  Attempts  to 
obtain  diazoamidobenzene  acetate,  formiate,  and  ortho- 
toluate,  have  not  proved  successful,  the  result  being 
always  pure,  crystalline  diazoamidobenzene.  The  authors 
have  also  tried  the  action  of  amyl  nitrite  upon  a  mixture 
of  ethyl  cyanacetate  or  acetylacetate  and  of  paratoluidine. 
In  both  cases  the  sole  produdt  was  diazoamidotoluene. 

New  System  of  Atomic  Weights  founded  in  part 
on  the  Diredt  Determination  of  the  Molecular 
Weights. — A.  Leduc. — The  system  of  atomic  weights 
generally  adopted  includes  among  its  fundamental  deter¬ 
minations  that  of  the  composition  of  potassium  chlorate, 
which  gives  room  for  doubt.  The  author  has  recently 
shown  that  the  atomic  weight  of  oxygen  is  15*88,  the 
density  of  this  gas  with  reference  to  air  being  1*10503, 
and  that  of  nitrogen  0*97203.  He  has  more  recently 
established  that  the  molecular  volume  of  carbon  mon¬ 
oxide,  with  reference  to  oxygen  under  normal  conditions, 
is  close  upon  i*oooi.  Hence  we  are  led  to  admit  that 
nitrogen  and  carbon  monoxide,  by  reason  of  the  proximity 
of  their  critical  points,  have  the  same  molecular  volume 
within  about  1  10,000th  part.  Hence  the  atomic  weight 
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0-97203 

of  nitrogen  is  15-88  X  *  rioooi  =  i3'97-  The 

determinations  of  Stas  lead  to  the  value  13-94.  According 
to  the  author’s  experiments  N03  =  6i-6i,  and  consequently 
A„  =  I 07-17.  He  finds  for  Cl  the  value  35-21,  for  Br 
79-39.  and  for  I  125-96.  He  finds  for  carbon  the  atomic 
weight  11-916. 

Decomposition  of  Alkaline  Aluminates  by  Car¬ 
bonic  Acid. — A.  Ditte. — A  current  of  carbonic  acid 
passed  into  a  solution  of  an  alkaline  aluminate  containing 
an  excess  of  alkali  will  give  different  results  according  to 
the  magnitude  of  this  excess,  so  that  we  may  have  01- 
fail  to  have  crystals  of  hydrated  alumina.  If  the  liquid 
is  rich  in  alumina  and  poor  in  alkali,  crystals  are  quickly 
formed.  With  a  solution  rich  in  alumina  and  poor  in 
aluminate  we  may  obtain  merely  a  precipitate  of  the 
double  carbonate. 

Mixtures  of  Ether  and  Water. — L.  Marchis. — The 
vapour  tension  of  a  mixture  of  ether  and  water  is  inde¬ 
pendent  of  the  composition  of  the  liquid,  provided  that 
we  have  a  solution  of  water  in  the  ether  or  a  mixture 
formed  of  two  strata. 

Formation-Heat  of  Arragonite.— H.  Le  Chatelier.— 
The  author  finds  the  heat  of  the  transformation  of  arra¬ 
gonite  into  calcite  -0-3  cal. 

Ammoniacal  Fermentation  of  Soil. — A.  Muntz  and 
H.  Coudon.— The  formation  of  ammonia  in  the  soil  which 
is  observed,  especially  after  the  use  of  organic  manures, 
is  due  to  the  intervention  of  lower  organisms  and  not  to 
a  chemical  adtion.  The  organisms  which  produce  this 
transformation  appear  to  be  numerous. 

Composition  of  the  Salts  employed  as  a  Condi¬ 
ment  by  the  Population  near  the  Oubangui.  J. 
Dybowski  and  Demoussy.— The  tribes  concerned  use  as 
a  condiment  to  their  food  saline  matter,  composed  of 
potassium  chloride,  sulphate,  and  carbonate,  and  con¬ 
taining  no  sodium.  It  is  obtained  by  lixiviating  the 
ashes  of  certain  plants,  ferns,  aroids,  gramineae,  and 
polygonacere.  It  results  that  potassium  chloride  and 
sulphate  may  be  ingested  with  impunity  in  considerable 
quantity. 

Qxyhaematine,  Reduced  Hsematine,  and  Hemo- 
chromogen. — H.  Bertin-Sans  and  J.  Moitessier.  The 
authors  show  that  by  the  diredt  adtion  of  reducing  agents 
upon  alkaline  (not  ammoniacal)  solutions  of  pure  oxy- 
hsematine  there  is  formed  not  haemochromogen,  but  a 
compound  with  a  special  spedtrum,  which  they  propose 
to  name  reduced  basmatine.  This  compound  yields 
secondarily  haemochromogen,  by  the  adtion  of  ammonia, 
of  amines,  and  of  albumenoias. 


MEETINGS  FOR  THE  WEEK. 


Monday,  13th. — Medical,  8.30. 

-  Society  of  Arts,  5.  “  Alloys,”  by  Prof.  W.  Chandler 

Roberts-Austen,  C.6.,  F.R.S.  (Cantor  Lectures). 


Tuesday,  14th. — Institute  of  Civil  Engineers,  8. 

-  Royal  Institution,  3.  “  Physical  and  Psychical 

Neurology,"  by  Prof.  Vidtor  Horsley,  F.R.S. 

-  Photographic,  8. 

-  Royal  Medical  and  Chirurgical,  8.30. 

Wednesday,  15th. — Society  of  Arts,  8.  “  Technical  Education — its 

Progress  and  Prospedts,”  by  Sir  Philip  Mag¬ 


nus. 

-  Meteorological,  7. 

-  Microscopical,  8. 

Thursday,  16th. — Royal,  4.30. 

-  Royal  Society  Club,  6.30. 

-  Royal  Institution,  3.  “The  Great  Revival — A 

Study  in  Mediaeval  History,”  by  the  Rev.  Augus¬ 
tus  Jessopp,  D.D. 

-  Chemical,  8.  “  Limits  of  Accuracy  of  Gold-Bullion 

Assay  and  the  Losses  of  Gold  Incidental  to  it,” 
by  T.  K.  Rose.  “  Boiling-point  of  Liquid  Ni¬ 
trous  Oxide  at  Atmospheric  Pressure,  and  on 
the  Melting-point  of  Solid  Nitrous  Oxide,”  by 
W.  Ramsay,  F.R.S.,  and  John  Shields,  Ph.D. 
“  Isomerism  of  Aliphatic  Aldoximes,”  by  W.  R. 
Dunstan  and  T.  Dymond.  “Formic  Aldoxime,” 
by  W.  R.  Dunstan  “  Properties  of  a-Benzal- 
doxime,”  by  W.  R.  Dunstan  and  M.  C.  Luxmore. 

Friday,  17th.- — Royal  Institution,  9  “  Ancient  Egyptian  Pigments,’’ 
by  W.  J.  Russell,  F.R.S. 

-  Quckett  Club,  8. 

Saturday,  i8th. — Royal  Institution,  3.  11  Sound  and  Vibrations,” 

by  Lord  Rayleigh,  F.R.S. 


WILLIAM  F.  CLAY, 

CHEMICAL  AND  TECHNICAL  BOOKSELLER, 

18,  Teviot  Place,  Edinburgh. 

SPECIALITIES. 

SECOND-HAND  CHEMICAL  LITERATURE  {English  and  Foreign). 
The  most  extensive  Stock  in  Great  Britain,  including  New  Publications. 
Journals  of  all  the  English  and  Foreign  Chemical  Societies. 

Chemical  Literature  in  any  quantity  Purchased  for  Cash 
or  Exchanged  at  the  Highest  Market  Value. 

Wanted — Any  Vols.  or  Nos.  of  the  J ouvncil  of  the  Society  of  Chevi. 
Industry  and  the  Quarterly  Journal  of  the  Chem.  Society. 

Just  Published.  REVISED  REFERENCE  PRICE  LIST  of 
Current  New  and  Second-hand  Chemical  Literature  useful  for  Che¬ 
mists.  Sent  post  free  on  application. 

The  Journal  of  Analytical  and  Applied  Chemistry. 

Sole  Agent  (  Edited  by  Prof.  Hart,  Lafayette  Coll.,  U.S.  \  Subscrptn. 
for  Great  (  Enlarged  Monthly  Issue  at  former  cost.  Iizs.p.ann. 
Britain.  (  Copies  sent  for  Inspeaion  on  Application.  )  post  free. 
The  Journal  of  Education  says  of  this  Work  that  it  is  “  Far 
in  advance,  from  an  educational  point  of  view,  of  anything  that  has 
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Science  Instruments. 


Bulletin  de  la  Societe  Chimique  de  Paris. 

Series  3,  Vols.  ix.  and  x.,  No.  1,  January  5,  1S93. 

Determination  of  Extract  left  on  the  Evaporation 
of  Wine.— J.  A.  Muller. — The  author  determines  the 
weight  of  the  dry  extradt  left  on  the  evaporation  of  a 
wine  at  ioo°,  and  the  extradt  left  on  evaporation  in  a  dry 
vacuum. 


NOTES  AND  QUERIES. 

*  *  Our  Notesand  Queries  column  was  opened  for  the  purpose  of 
giving  and  obtaining  information  likely  to  be  of  use  to  our  readers 
generally.  We  cannot  undertake  to  let  this  column  be  the  means 
of  transmitting  merely  private  information,  or  such  trade  notices 
as  should  legitimately  come  in  the  advertisement  columns. 

Testing:  for  Cotton  in  Woollen  G  oods. — What  is  the  chemical 
used  for  testing  woollen  material  to  see  if  cotton  is  mixed  wit  it 
The  test  that  I  have  seen  takes  away  every  partial  wool  ana  leaves 
cotton  warp  behind. — F.S.C. 

Aluminum  Sulphide.— Will  the  correspondent  who  wrote  for 
information  regarding  aluminum  sulphide  some  time  ago  from  Hotel 
Metropole,  Brighton,  write  again,  as  that  address  is  unknown  t— H. 
N.  Warren,  i8,  Albion  Street,  Liverpool. 


A  N  ILLUSTRATED  PRICED  AND 

x\  DESCRIPTIVE  CATALOGUE  of  the  Instruments  of  Science 
which  are  used  in  teaching  and  demonstrating  every  branch  of 
Physical  Science,  as  well  as  of  the  Instruments  which  are  used  in 
Original  Research  and  in  the  applications  of  Science  to  Technical 
Industries  and  pursuits. 

Price  to  non-customers,  2s.  6d.  post  tree. 


BRADY  AND  MARTIN, 

Northumberland.  Road  and  29,  Mosley  Street, 
NEWCASTLE-ON-TYNE, 

Partners  : — 

J  H.MARTIN.C.E,  STUART,  B. Sc. ,  H,  SPARGO,  A.Sc.,  F.I.C. 

AilicateTTFSoda  and  Potash  in  the  state  oi 

O  Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
naiitv  suited  for  the  Manufacture  of  Soap  ana  cth;r  purposes, 
uppiied  on  best  terms  by  W.  GOSSAGE  ana  Sons,  Soap 
Vnrks  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co  iq  and  20,  Water  Lane.  Tower 
,treet.  E.C..  who  hold  stock  readv'foc  delivery. 


II  ceil  .  . . . . . 

BROWN  STONE  (Manganese)  in  grains,  and 

ground  up  to  95  per  cent  salsuginous,  to  be  had  cheap  from 
,rnst  Sturm,  Gera,  Herzth.  Gotha,  Germany. 
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JT  is  scarcely  necessary  to  insist  upon  the  vital  im¬ 
portance  of  noting  the  temperature  of  a  liquid  when 
determining  its  specific  gravity  Hitherto  it  has  been 
necessary  to  employ  separate  instruments  for  the  two 
observations,  such  combinations  as  were  available 
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The  Thermometer  scale  is  graduated  from  ioc  to 
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ESTIMATION  OF  UREA. 

By  WALTER  COLQUHOUN,  M.A. 

^tisfied  with  the  inaccuracy  and  the  labour  involved 
estimating  urea  for  clinical  purposes  at 
i,  I  was  led  to  devise  the  arrangement 
which  I  describe. 


My  apparatus  consists  of  a  burette,  b,  graduated  from 
the  stopcock,  s,  s,  to  show  tenths  of  a  c.c.,  and  attached  by 
a  piece  of  indiarubber  tubing  to  a  tube,  t,  carrying  two 
side  tubes,  as  shown  in  the  drawing,  and  widened  at  a 
to  hold  about  15  c.c.  between  the  lower  side  tube  and 
the  stopcock  s2.  Below  the  stopcock  s2  the  tube  is 
widened  to  a  bulb,  c,  which  holds  about  6  c.c.,  and  a 
stopcock,  s3,  is  placed  below  the  bulb.  The  side  tubes 
are  connected  by  indiarubber  tubing  with  reservoir  Rr  and 
r2,  of  which  Rr  holds  water  and  r2  sodium  hypobromite 
or  hypochlorite.  As  the  reservoir  r2  is  not  moved,  the 
indiarubber  tubing  may,  in  its  case,  be  replaced  by  glass 
tubing  and  a  stopcock.  Clips  are  placed  on  the  india- 
rubber  tubing  to  control  the  flow  of  the  fluid  in  the 
reservoirs,  and  the  apparatus  is  mounted  on  a  suitable 
stand  with  rests  for  the  reservoirs.  It  is  worked  as 
follows  : — 

The  stopcock  s2  is  withdrawn,  and  the  stopcock  s3 
having  been  closed,  a  measured  quantity  of  urine  is  in¬ 
troduced  into  the  bulb  c  by  means  of  a  pipette  curved  at 
the  delivery  end,  so  that  it  may  be  inserted  into  the  hole 
leading  from  the  stopcock  s2  to  the  bulb.  The  stopcock 
s2  is  then  replaced,  and  water  is  run  in  from  the  reservoir 
rx  until  it  rises  above  the  hole  in  the  stopcock,  which  is 
then  shut.  Sodium  hypobromite  is  then  run  in  to  the 
desired  amount  from  the  reservoir  r2,  and  water  is  then 
run  in  from  Rr  to  fill  the  burette,  the  stopcock  sr  being 
then  closed. 

On  now  opening  s2  nitrogen  is  evolved,  and  atmo¬ 
spheric  pressure  may  be  maintained  by  holding  Rj;  at  the 
proper  level,  taking  care  that  the  clip  on  the  tube  leading 
to  rx  is  open.  After  reading  the  amount  of  nitrogen  sx 
is  opened,  and  then  s2,  and  the  apparatus  rinsed  out  with 
water  from  Ri,  when  it  is  ready  for  another  estimation. 

To  do  away  with  repeated  corrections  for  temperature, 
pressure,  and  tension  of  aqueous  vapour,  I  introduce  by 
means  of  my  pipette,  which  is  graduated  on  the  stem  and 
can  measure  to  i-iooth  of  a  c.c.,  the  amounts  of  urine 
given  in  the  following  table,  which  are  calculated  so  that 
the  quantity  given  under  a  certain  temperature  and  pres¬ 
sure  evolves  as  many  c.c.  of  nitrogen  as  the  urine  contains 
grms.  of  urea  per  litre,  or  weighed  grains  per  thousand 
measured  grains. 

The  table  is  given  for  rises  in  pressure  of  10  m.m.  and 
in  temperature  of  50  F.,  but  the  differences  are  so  constant 
that  it  is  easy  to  interpolate  for  intervening  temperatures 
and  pressures. 

My  apparatus  is  an  improved  form  of  Russell  and 
West’s,  but  even  those  who  prefer  to  use  Apjohn’s  appa¬ 
ratus,  or  Dupre’s  modification  of  it,  would  find  it  an 
advantage  to  use  the  measurements  given  in  the  above 
table,  or  preferably  to  use,  as  I  did  in  my  experiments, 
double  the  quantities  given,  so  that  every  2  c.c.  of 
nitrogen  count  one  part  of  urea  per  thousand.  My 
experiments  were  made  with  an  apparatus  double  the 
size  of  that  described,  and  the  results  may  be  briefly 
stated  as  follows  :  — 

1.  Using  sodium  hypobromite  prepared  according  to 
Russell  and  West’s  directions,  and  the  quantities  of  fluid 
given  in  the  table,  which  is  calculated  for  an  evolution 
of  92  per  cent  of  N,  the  results  equal  in  accuracy  those  of 
any  other  chemical  analysis  under  ordinary  conditions. 


2.  The  water  and  hypobromite  used  should  be  allowed 
to  gain  the  temperature  of  the  laboratory  before  using, 
and  on  no  account  should  heat  be  applied  unless  time  be 
afterwards  given  for  the  apparatus  to  cool  down  to  the 
surrounding  temperature.  It  is  quicker  and  more  accu¬ 
rate  to  let  the  action  take  place  in  the  cold. 

3.  There  is  no  tendency  to  re-absorption  of  the  N,  as 
is  seen  from  the  details  of  my  experiments,  in  most  of 
which  readings  were  taken  at  the  end  of  twenty-four  hours. 

4.  The  hypobromite  should  not  be  added  too  quickly. 
In  the  apparatus  which  I  found  to  work  best,  the  hole  in 
the  stopcock  s2  is  one-quarter  inch  in  diameter. 


R 
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I  have  made  about  thirty  estimations  with  my  appa¬ 
ratus  with  solutions  of  urea  of  known  strength  at  tem¬ 
peratures  varying  from  50°  F.  to  65°  F.  In  each  case  I 
took  double  the  amount  of  fluid  given  in  the  table,  and  I 
give  details  of  a  few  estimations  to  show  my  method  of 
working. 

2  per  cent  Solution. 

I,  — Temperature  55°  F. ;  Pressure  297  in. ; 

5-46  c.c.  taken. 

N  evolved  at  end  of  20  minutes  40  c.c.  =  2  per  cent  urea. 
„  „  „  24  hours  40-3  „  =  2-015  „  „ 

i-8  per  cent  Solution. 

II.  — Temperature  50°  F. ;  Pressure  29-7  in.  ; 

5-53  c.c.  taken. 

N  evolved  at  end  of  10  minutes  35-8  c.c.  =  1-79  p.c.  urea. 
,,  „  1  hour  36  „  =i-8,  ,,  ,, 

„  ,,  ,»  24  hours  36  „  =r8  j 
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Pressures. 


Inches  .. 

..  ..  28-35 

28-74 

29-14 

Millimetres  . . 

..  ..  720 

730 

740 

40°  F . 

..  ..  2-700 

2738 

2-776 

450  F . 

. .  . .  2-669 

2-706 

2-743 

50°  F . 

..  ..  2636 

2-673 

2-710 

550  F . 

..  ..  2604 

2-640 

2-677 

6o°  F 

..  ..  2-571 

2-607 

2644 

65°  F . 

..  --  2-537 

2'573 

2-609 

70°  F . 

..  ..  2-503 

2-538 

2-574 

750  F . 

. .  . .  2-468 

2-503 

2-538 

80°  F . 

..  ..  2-431 

2-466 

2-501 

2  per  cent  Solution . 

III. — Temperature  6o°  F. ;  Pressure  29-5  in. ; 

5-36  c.c.  taken. 

N  evolved  at  end  of  20  minutes  39-8  c.c.  =  i-gg  p.c.  urea. 

„  ,,  „  24  hours  39  95  c.c, =  1-997  .»  ». 

1  per  cent  Solution. 

IV. — Temperature  55°  F. ;  Pressure  29-2  in. ; 

5-37  c.c.  taken. 

N  evolved  at  end  of  20  minutes  20  c.c.  =  i  p.c.  urea. 

„  ,,  „  24  hours  20-x  „  =1-005  „  ,, 

My  maximum  deviation  from  accuracy  was  an  excess 
of  four-tenths  of  a  c.c.  on  36  c.c.  of  nitrogen,  which  gives 
1-82  per  cent  urea  instead  of  r8  per  cent,  and  it  would 
appear  since  my  deviations  were  nearly  all  errors  of 
excess,  that  under  my  conditions  the  urea  gives  up  on 
long  standing  from  92  to  92-7  per  cent  of  nitrogen.  I 
preferied  to  calculate  my  table  for  an  evolution  of  92 
per  cent,  because  if  the  tube  be  tapped  to  dislodge  any 
bubbles  of  gas  which  may  adhere  to  the  sides  and  to 
start  small  bubbles  to  the  surface,  the  reading  at  the  end 
of  twenty  minutes  is  almost  accurate. 

My  maximum  error  was  slight  in  comparison  with  the 
errors  which  may  arise  owing  to  negledt  of  corrections 
for  temperature,  pressure,  and  tension  of  aqueous  vapour. 
Thus,  if  at  the  extreme  temperatures  and  pressures  of 
the  table  the  number  of  c.c.  given  for  6o°  F.  and  760 
m.m.  were  taken,  the  error  would  amount  to  o'2  per  cent, 
or  0-23  per  cent  of  urea  on  a  2  per  cent  solution. 

I  think  I  may  claim  to  have  reduced  manipulation  and 
calculation  to  a  minimum  with  my  arrangement,  which 
at  the  same  time  gives  perfectly  reliable  results.  The 
measurement  and  introduction  of  the  urine,  the  opening 
and  shutting  of  stopcocks,  and  a  reading  at  the  end  of 
twenty  minutes  is  all  that  is  demanded  from  the  experi¬ 
menter.  Another  opening  of  stopcocks  washes  out  the 
apparatus,  which  is  then  ready  for  another  analysis. 

Mr.  Otto  Muller,  175A,  West  George  Street,  Glasgow, 
has  been  authorised  to  supply  the  apparatus. 

67,  Gibson  Street,  Hillhead,  Glasgow. 


ON  THE  PREPARATION  OF  URANIUM  AT  A 
HIGH  TEMPERATURE. 

By  HENRI  MOISSAN. 

Of  late  years  metallurgy  has  utilised  powerful  currents 
for  producing  electrolyses.  The  new  preparations  of 
magnesium  and  aluminium  are  instances,  but  we  consider 
that  the  heat  produced  by  the  eleCtric  arc  may  also  be 
especially  utilised  when  it  is  required  to  reduce  with 
carbon  certain  oxides  hitherto  regarded  as  not  capable  of 
reduction. 

Thus  the  use  of  the  eleCtric  furnace  enables  us 
quickly  to  prepare  the  refractory  metals,  which  hitherto 
could  be  obtained  only  with  difficulty,  or  not  at  all. 

It  js  merely  needful  to  place  in  the  cavity  of  a  furnace 


29-53 

29-92 

30-31 

30-71 

3i-ro 

3r49 

750 

760 

770 

780 

790 

800 

2-814 

2-852 

2-889 

2-927 

2-965 

3-003 

2-781 

2  818 

2856 

2-893 

2-930 

2-968 

2-747 

2-784 

2-822 

2-859 

2-896 

2933 

27H 

2-751 

2-788 

2-824 

2-861 

2-898 

2-680 

2-716 

2753 

2-789 

2-826 

2-862 

2646 

2-681 

2-717 

2-753 

2-790 

2-826 

2610 

2-646 

2-681 

2-717 

2-753 

2-788 

2-574 

2-609 

2-644 

2’68o 

2715 

2750 

2-536 

2-571 

2-606 

2-641 

2-676 

2-711 

of  lime  a  certain  quantity  of  magnesium,  which  is  abso¬ 
lutely  stable  at  the  highest  temperatures  of  the  arc,  and 
to  arrange  above  it  a  crucible  of  retort-coke  containing 
the  mixture  of  carbon  and  oxide  to  be  reduced. 

If  the  metal  is  volatile,  we  cause  the  furnace  to  be 
traversed  by  a  current  of  hydrogen  and  the  metallic 
vapours  are  condensed  in  a  refrigerated  receiver.  In  this 
manner  we  prepare  calcium,  barium,  and  strontium.  If 
the  metal  is  not  appreciably  volatile,  it  remains  at  the 
bottom  of  the  crucible  in  the  form  of  an  ingot.  This  is 
the  case  with  uranium,  the  preparation  of  which  we  are 
about  to  describe. 

Metallic  uranium  had  been  obtained  by  Peligot  in  very 
small  quantities  and  with  great  difficulty  by  reducing 
uranium  oxide  with  an  alkaline  metal.  At  ordinary  tem¬ 
peratures  the  uranium  oxides  are  not  reducible  by  carbon. 
It  is  not  the  same,  as  I  have  already  intimated,  at  the 
high  temperatures  which  we  can  apply  in  the  eledtric 
furnace. 

To  obtain  this  metal  we  ignite,  in  a  porcelain  capsule, 
uranium  nitrate,  which  may  be  prepared  in  a  state  of 
great  purity.  There  remains  a  reddish  mixture  of 
uranium  sesquioxide  and  of  the  green  oxide  U304.  We 
add  to  this  mixture  a  slight  excess  of  charcoal  in  powder, 
and  the  whole  is  strongly  compressed  into  a  coke  crucible. 
On  submitting  this  mixture,  in  the  eledtric  furnace,  to  the 
adtion  of  the  arc  produced  by  a  current  of  450  amperes 
and  60  volts  the  redudtion  is  completed  in  a  few  moments. 
After  cooling,  we  extradt  from  the  crucible  a  metallic 
ingot  of  a  brilliant  fradture  and  of  great  hardness,  which 
if  thrown  upon  porcelain,  or  if  its  fragments  are  agitated  in 
a  glass  bottle  gives  brilliant  sparks  from  the  combustion 
of  traces  of  the  substancs.  There  occurs — though  with 
far  greater  lustre — a  phenomenon  analogous  to  the  com¬ 
bustion  of  particles  of  iron  which  take  fire  by  simple  fric¬ 
tion  in  the  air. 

The  yield  of  uranium  by  this  process  condudted  in  the 
eledtric  furnace  is  very  great.  An  experiment  lasting 
twelve  minutes  yielded  a  regulus  of  from  200  to  220 
grms.  The  600  grms.  which  I  have  the  honour  of 
presenting  to  the  Academy  have  been  prepared  in  these 
operations,  each  redudtion  requiring  only  about  ten 
minutes. 

This  sample  does  not  consist  of  pure  uranium.*  It  is 
a  true  cast-metal,  and  its  proportion  of  carbon  varies 
with  the  predominance,  whether  of  the  oxide  or  of  the 
coke  in  the  mixture. 

A  qualitative  examination  showed  that  merely  uranium 
and  carbon  were  present. 

Determinations  of  different  specimens  of  this  uranium 
carbide  gave  the  following  results  : — 

I.  II.  III.  IV. 

..  ..  86-25  89-46  89-10  95'70 

C  ..  ..  13-50  11-03  10-24  5'°2 

*  A  rather  large  number  of  metals  have  nevet  been  obtained  in  a 
state  of  perfedt  purity  :  some  contain  carbon,  silicon,  or  the  alkaline 
metals.  We  know  now  that  a  very  small  quantity  of  these  impuri¬ 
ties  may  modify  the  physical  and  even  the  chemical  properties  of 
these  elementary  bodies.  To  us  it  seems  important  to  determine 
with  care  the  state  of  purity  of  the  metals  obtained  by  means  of  the 
eledtric  furnace. 
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We  add  that  these  uranium  carbides  slowly  decompose 
water  at  the  ordinary  temperature — a  property  to  which 
we  shall  have  occasion  to  revert — and  that  their  melting 
point  is  much  higher  than  that  of  platinum. 

In  fine,  we  have  obtained  a  true  cast-uranium  at  a  high 
temperature  by  the  dired  reduction  of  the  oxides  of 
uranium  by  coke.  In  a  future  research  we  shall  give  the 
characteristic  properties  of  this  compound,  and  indicate 
how  it  may  be  refined  and  what  are  the  properties  of  the 
pure  metal. — Comptes  Rendus,  cxvi.,  No.  8. 


THE  DETECTION  AND  DETERMINATION  OF 
ARSENIC.* 

By  JOH.  THIELE. 

1.  Hypophosphorous  Acid  as  a  Reagent  fur  Arsenic. 

It  has  already  been  observed  that  arsenic  is  precipitated 
in  a  metallic  state  on  prolonged  ebullition  with  hypo- 
phosphorous  acid.  According  to  Thiele  this  reduction  may 
be  effected  without  evaporative  boiling  in  a  hydrochloric 
solution  and  with  hypophosphorous  acid  which  is  not 
highly  concentrated.  By  means  of  this  reaction  arsenic 
may  be  rapidly  and  conveniently  detected  even  in  presence 
of  antimony  and  tin. 

For  this  purpose  the  solution  containing  arsenious  or 
arsenic  acid  is  strongly  acidified  with  hydrochloric  acid, 
and  to  every  10  c.c.  of  the  liquid  there  is  added  at  least 
1  grm.  commercial  sodium  hypophosphite.  On  heating 
for  some  time  on  the  water-bath  the  arsenic  falls  as  a 
brown  or  blackish  brown  powder.  If  the  liquid  is  very 
dilute  it  must  be  heated  for  a  considerable  time  up  to 
thirty  minutes.  If  the  amount  of  arsenic  present  is  very 
small,  the  precipitate  does  not  subside,  but  the  liquid 
takes  a  brownish  colour,  which  is  especially  visible  if  it 
is  regarded  obliquely  downwards.  In  a  sulphuric  solu¬ 
tion  and  in  the  absence  of  a  hydracid  the  reduction  takes 
place  either  not  at  all  or  very  imperfectly.  Hence  it 
seems  not  to  be  an  oxygen  compound  of  arsenic  but 
arsenic  chloride,  which  is  reduced  by  hypophosphorous 
acid.  According  to  Thiele,  arsenic  iodide  is  still  more 
easily  reduced  than  arsenic  chloride,  so  that  an  addition 
of  potassium  iodide  or  hydriodic  acid  expedites  the 
reaction  and  renders  it  more  sensitive.  Whilst  in  the 
absence  of  potassium  iodide  C05  grm.  arsenious  acid  is 
necessary  to  occasion  a  brownish  reflexion  in  from 
5  to  10  c.c.  of  liquid,  C025  grm.  is  sufficient  on  the 
addition  of  a  small  crystal  of  potassium  iodide. 

Saving  the  precious  metals  which  are  likewise  reduced 
by  hypophosphorous  acid,  the  presence  of  copper  only 
absolutely  interferes  with  the  reaction,  as  this  metal  is 
precipitated  even  from  a  very  dilute  solution  of  the  same 
colour  as  arsenic.  Arsenic  and  bismuth  are  precipitated 
only  from  very  concentrated  solutions,  but  the  precipi¬ 
tation  is  incomplete  whether  with  or  without  the  addition 
of  potassium  iodide.  The  precipitates  given  by  these 
metals  are  distinguished  from  that  of  arsenic  by  their 
black  colour.  If  the  colour  of  the  precipitate  renders  it 
probable  that  one  of  the  two  metals  is  present,  the 
deposit  is  placed  upon  a  small  filter, and  without  washing 
it  is  taken  up  with  a  few  drops  of  bromine  in  hydrochloric 
acid.  From  this  solution,  on  repeating  the  reduction, 
the  arsenic  alone  is  deposited  with  its  characteristic 
colour.  In  presence  of  antimony  and  bismuth — the  latter 
especially — the  addition  of  potassium  iodide  may  be 
advantageously  omitted,  since  the  intense  yellow  colour 
occasioned  by  the  iodides  of  these  metals  interferes  with 
the  sensitiveness  of  the  reaction.  From  the  same  reason 
in  the  presence  of  large  proportions  of  iron  the  air  must 
be  excluded  as  far  as  possible  from  the  reduced  and 
decolourised  liquid  to  prevent  the  formation  of  iron 
chloride. 
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For  the  quantitative  determination  of  iron  and  its 
separation  from  antimony  and  tin,  the  process  with 
sodium  hypophosphite  seems  unsuitable,  as  the  arsenical 
deposit  is  extremely  readily  oxidised  and  cannot  be 
washed. 

2.  On  the  Use  of  the  Marsh  Apparatus  for  Detecting 
Arsenic  in  Presence  of  Antimony. 

By  occasion  of  an  investigation  of  Tookey’s  process 
for  the  separation  of  antimony  and  tin,  Thiele  inquired 
whether  during  the  precipitation  of  antimony  by  iron 
any  loss  occurs  by  the  formation  of  antimony  hydride, 
and  he  found  that  in  accordance  with  earlier  observa¬ 
tions,  solutions  of  antimony  do  not  evolve  stibine  with 
iron  and  hydrochloric  acid  and  iron.  As  arsenic  hydride 
is  evolved  from  arsenical  compounds  under  similar  con¬ 
ditions,  this  process  would  afford  a  means  of  recognising 
arsenic  in  presence  of  antimony.  But  for  this  purpose 
only  iron  can  be  suitable  which  is  free  or  approximately 
free  from  sulphur,  since  the  presence  of  sulphur  may 
entirely  prevent  the  recognition  of  small  quantities  of 
iron  in  consequence  of  the  formation  of  hydrogen  sul¬ 
phide.  The  production  of  such  iron  was  connected  with 
unexpected  difficulties.  The  author  succeeded  only  after 
a  number  of  experiments  in  obtaining  an  iron  eleCtro- 
lytically  which  contained  merely  a  minimum  of  sulphur. 

For  its  preparation  200  grms.  commercial  ferrous 
chloride,  free  from  water  of  crystallisation,  was  dissolved 
in  500  c.c.  of  water,  digested  persistently  in  heat  with 
the  purest  possible  iron  from  former  operations  in  order 
to  remove  any  eleCtro  negative  metals  which  might  be 
present,  and  mixed  with  barium  chloride  in  order  to 
remove  sulphuric  acid. 

The  filtrate,  after  the  addition  of  25  c.c.  of  glacial 
acetic  acid,  was  submitted  to  electrolysis  by  means  of  a 
Bunsen  element.  The  negative  electrode  consisted  of  a 
sheet  of  platinum,  and  the  positive  electrode  of  a  plate 
of  the  purest  iron  procurable.  As  the  impurities  of  the 
latter  are  deposited  at  the  bottom  in  the  form  of  a  black 
mud,  the  piece  of  platinum  must  terminate  2  c.m.  above 
the  bottom  of  the  vessel,  so  that  it  may  not  come  in 
contact  with  the  latter. 

In  order  to  prevent  the  oxidation  of  the  solution  of 
ferrous  chloride  by  the  oxygen  ot  the  air,  the  decomposi¬ 
tion  cell  was  placed  in  a  glass  cup  containing  a  little 
water  and  covered  with  a  glass  ball.  The  polar  wires 
are  carried  up  through  the  water  in  the  decomposing 
cell.  They  do  not  require  insulation  on  account  of  the 
low  conductivity  of  pure  water.  With  one  Bunsen 
element  and  a  polar  surface  of  loo  square  c.m.,  2  grms. 
iron  may  be  deposited  hourly.  The  solution  of  chloride 
may  be  repeatedly  used  after  the  addition  of  some  acetic 
acid. 

The  iron  obtained  in  this  manner  must  be  at  once 
rinsed  with  water,  alcohol,  and  ether,  and  dried  in  vacuo 
over  sulphuric  acid.  If  this  iron  is  used  in  a  Marsh 
apparatus  with  dilute  hydrochloric  acid  as  developing 
liquid,  it  yielded  no  mirror  of  arsenic  or  antimony, 
whether  alone  or  after  addition  of  a  considerable  quan¬ 
tity  of  pure  antimony  chloride.  The  gas  was  passed 
through  a  layer  of  wadding  10  c.m.  in  length.  After  an 
addition  of  arsenic  or  arsenious  acid  there  appeared  kt 
once  a  copious  formation  of  arsine. 

In  a  quantitative  experiment  the  appparatus  was 
charged  with  iron  and  hydrochloric  acid,  and  a  weighed 
quantity  (o’i6  grm.)  of  arsenious  acid.  Hereby,  however, 
only  10  per  cent  of  the  existing  arsenic  was  converted 
into  arsine  and  recovered  as  arsine,  whilst  copious  black 
flocks  of  arsenic  remained  behind  in  the  developing 
vessel. 

An  experiment  undertaken  in  the  same  manner  with 
non-platinised  zinc  and  hydrochloric  acid  gave  about 
94  per  cent  of  the  arsenic  present  as  arsine.  Here  also 
arsenic  remained  in  the  gas  generator  after  the  com¬ 
pletion  of  the  experiment. 

This  difference  in  the  behaviour  of  zinc  and  iron, 
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according  to  the  further  experiments  by  the  author,  is.  to 
be  explained  by  the  circumstance  that  iron  evolves  arsine 
less  readily  from  the  precipitated  arsenic  than  does  zinc. 
Hence  the  detection  of  arsenic  with  iron  is  much  less 
sensitive  and  succeeds  only  down  to  o-i  or  0-15  m.grm. 

The  sensitiveness  of  the  reaction  is  considerably  in¬ 
creased  if  antimony  chloride  is  simultaneously  introduced 
into  the  apparatus.  It  is  then  easily  practicable  to  detedt 
o'oi5  m.grm.  arsenic  in  whatever  state  of  oxidation  it 
may  be  present. 

The  reaction  certainly  requires  a  longer  time  than  the 
use  of  zinc,  about  two  hours.  Lest  the  development  of 
hydrogen  should  become  too  violent,  the  solution  of 
antimony  (2  to  3  c.c.  of  a  concentrated  solution  of  oxy¬ 
chloride  in  hydrochloric  acid  of  specific  gravity  1-124), 
are  added  gradually. 

Tin  ranks  intermediately  in  its  behaviour  between  zinc 
and  iron,  as  it  is  only  able  to  evolve  stibine  in  traces. 

(To  be  continued). 


SOLID  AIR. 


Professor  Dewar  communicated  to  the  Royal  Society 
at  its  meeting  on  Thursday,  March  g,  a  most  interesting 
development  of  his  experiments  upon  air  at  very  low 
temperatures.  Our  readers  are  already  familiar  with  the 
faCt  that  he  has  liquefied  air  at  ordinary  atmospheric 
pressure.  He  has  now  succeeded  in  freezing  it  into  a 
clear,  transparent  solid.  The  precise  nature  of  this  solid 
is  at  present  doubtful,  and  can  be  settled  only  by  further 
research.  It  may  be  a  jelly  of  solid  nitrogen  containing 
liquid  oxygen,  much  as  calves’  foot  jelly  contains  water 
diffused  in  solid  gelatin.  Or  it  may  be  a  true  ice  of  liquid 
air,  in  which  both  oxygen  and  nitrogen  exist  in  the  solid 
form.  The  doubt  arises  from  the  fadt  that  Prof.  Dewar 
has  not  been  able  by  his  utmost  efforts  to  solidify  pure 
oxygen,  which,  unlike  other  gases,  resists  the  cold  pro¬ 
duced  by  its  own  evaporation  under  the  air  pump. 
Nitrogen,  on  the  other  hand,  can  be  frozen  with  com¬ 
parative  ease.  It  has  already  been  proved  that  in  the 
evaporation  of  liquid  air  nitrogen  boils  off  first.  Conse¬ 
quently  the  liquid  is  continually  becoming  richer  in  that 
constituent  which  has  hitherto  resisted  solidification.  It 
thus  becomes  a  question  whether  the  cold  produced  is 
sufficiently  great  to  solidify  oxygen,  or  whether  its 
mixture  with  nitrogen  raises  its  freezing-point,  or 
whether  it  is  not  really  frozen  at  all,  but  merely 
entangled  among  the  particles  of  solid  nitrogen,  like  the 
lose-water  in  cold  cream.  The  result,  whatever  may  be 
its  precise  nature,  has  been  attained  by  use  of  the  most 
powerful  appliances  at  command— a  double  set  of  the 
vacuum  screens  already  described  in  our  columns,  com¬ 
bined  with  two  powerful  air  pumps.  Upon  either  view  of 
its  constitution,  the  new  solid  is  in  the  highest  degree 
interesting  and  hopeful. — Times. 
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Our  First  Series  of  Syntheses. 

In  it  our  original  intention  was  to  set  up  as  close  an 
imitation  of  Dumas’s  apparatus  as  we  might  be  able  to 
construct,  and,  by  means  of  it,  to  carry  out  a  few 
syntheses  exasftly  in  his  style  in  order  to  fortify  our  posi¬ 
tion  as  critics  of  his  work,  and,  in  the  most  diredt  manner 
possible,  to  decide  the  important  question  whether  he 
really  had,  as  we  suspedted,  forgotten  to  reduce  his  water- 
weights  to  the  vacuum.  But  we  soon  came  to  give  up 


this  idea,  for  this  reason  amongst  others,  that  we  had  not 
a  high-class  air-pump  at  our  disposal,  and  without  such 
an  instrument  we  thought  at  the  time  we  should  not  be 
able  to  weigh  our  oxide  of  copper  and  metallic  copper  in 
vacuo,  as  he  did.  We  had  to  modify  Dumas’s  method  so 
as  to  bring  it  within  the  range  of  our  resources,  and  this 
being  so,  we  thought  we  might  as  well  try  and  improve 
upon  it  by  utilising  our  method  for  the  produdtion  of 
absolutely  oxygen  ( i.e .,  02)  free  hydrogen,  and  by  work¬ 
ing  on  a  smaller  scale.  We  were,  and  to  this  day  are, 
convinced  that  Dumas  positively  lost  precision  by  work¬ 
ing  with  such  extraordinarily  large  quantities  of  oxide  of 
copper,  that  he  had  to  execute  his  final  weighings  after 
having  become  exhaus  ed  by  “from  fifteen  to  twenty 
hours  ”  of  continuous  work.  We  have  no  doubt  in  our 
own  minds  that  our  results  are  at  least  as  close  approxi¬ 
mations  to  the  truth  as  his,  although  we  worked  on  such 
a  small  sca'e  that  We  were  able  to  catry  out  all  our 
weighings  with  a  balance  of  only  “  100  grms.  carrying 
power”  (the  adtual  charge,  it  is  true,  sometimes  rose  to 
120  — 130  grms.),  and  were  able  to  complete  a  synthesis 
without  working  longer  than  from  about  nine  in  the 
morning  to  five  to  six  in  the  evening.  Dumas  tells  us 
that  his  nineteen  published  experiments  correspond  to  no 
less  than  forty  to  fifty  such  experiments  actually  made, 
which  means  about  one  failure  for  every  two  attempts. 
Of  the  thirteen  adtual  syntheses  which  we  made,  only  one 
was  a  breakdown,  and  one  other  had  to  be  rejected  on 
account  of  unobserved  blunders. 

For  the  produdion  of  the  necessary  continuous  sup¬ 
plies  of  hydrogen  we  used  two  “  Kipps,”  which  were 
coupled  together  by  means  of  one  of  those  admirable  two- 
way  cock  arrangements  of  Messrs.  Greiner  and  Friedrichs, 
so  that  we  were  able  to  use  either  one  or  the  other,  and, 
supposing  one  to  be  exhausted,  to  re-charge  it  while  the 
other  was  working.  Let  us  add  at  once  that  we  never 
had  occasion  to  do  this.  In  a  few  of  the  first  trials  (with 
small  quantities  of  oxide  of  copper)  we  used  10  per  cent 
hydrochloric  acid  for  liberating  the  gas,  but  all  the  later 
experiments  were  made  with  20  per  cent  sulphuric  acid. 
For  the  purification  of  the  gas  we  used  at  first  to  pass 
it  successfully  through,  (1)  cotton  wool  ;  (2)  a  U-tube 
charged  with  vitrioled  pumice  ;  (3)  a  combustion  tube 
370  m.m.  long  and  15  m.m.  wide  inside,  containing  as 
thick  a  closely-wound  spiral  of  fine  copper  gauze  as  it 
would  hold,  and  drawn  out  at  each  end  to  avoid  the  use 
of  coiks.  This  tube  was  kept  at  a  red  heat  during  the 
progress  of  an  experiment,  and  served  to  eliminate  the 
antimony,  arsenic,  and  sulphur  which  the  gas  contained, 
besides  converting  the  oxygen  of  the  unavoidable  trace  of 
air  into  water,  which  latter  was  caught  in  a  U-tube 
charged  with  vitrioled  pumice  attached  to  the  outlet. 
The  principal  impurity  in  our  zinc  was  antimony  ;  we 
therefore,  in  our  later  experiments,  purified  our  gas  by 
sending  it  from  the  “Kipp”  direift  into  a  large  tower 
(210  m.m.  high  and  35  m.m.  wide),  filled  with  fragments 
of  caustic  soda,  which  converted  almost  the  whole  of  the 
antimoniuretted  hydrogen  into  a  black  deposit  of  SbOH. 
From  the  soda  tower  the  gas  passed  into  the  tube  con¬ 
taining  red-hot  copper. 

The  Oxide  of  Copper  was  prepared  from  chemically  pure 
copper  foil  by  cutting  it  up,  placing  it  in  a  Berlin  basin, 
and,  in  it,  heating  it  in  a  muffle  for  a  day  or  two.  The 
muffle  was  new,  and,  during  the  progress  of  the  research 
was  never  used  for  any  other  work.  The  only  impurity 
which  the  oxide  could  have  contained  is  sulphur  (from 
the  gas-flames)  ;  we  therefore  tested  about  10  grms.  of  it 
by  treating  it  with  pure  fuming  nitric  acid,  &c.,  and 
searching  for  sulphuric  acid  by  means  of  chloride  of 
barium.  From  the  whole  of  the  10  grms.  of  oxide  used 
only  a  barely  visible  trace  of  a  precipitate  was  obtained, 
which  amounted  to  no  more  than  the  one  seen  in  the 
“blank”  which  accompanied  the  experiment  proper. 
Oxide  of  copper  produced  in  the  way  described  never 
contains  the  full  proportion  of  oxygen  demanded  by  the 
lotmula  CuO,  but  this  does  not  matter;  over  the  oxide 
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produced  by  heating  the  nitrate  it  offers  the  inestimable 
advantage  of  not  being  hygroscopic.  When  we  had  used 
up  the  first  supply  of  oxide,  the  metal  obtained  from  it 
was  re  oxidised  in  the  muffle,  which  took  far  less  time 
than  the  oxidation  of  the  original  compact  metal. 

Our  apparatus  is  represented  in  the  Figs.  3.1,  3, 2,  4 
and  5. 


The  redudion-tube,  L,  was  made  out  of  a  piece  of  wide 
combustion-tubing.  When  used,  it  was  heated  in  a 
magnesia-bath  by  means  of  a  set  of  Bunsens,  a  roof¬ 
shaped  chimney  made  of  asbestos  pasteboard  serving  to 
refled  down  the  heat  on  the  top  part  of  the  tube.  In  the 
original  apparatus  this  tube  was  conneded  with  the  out¬ 
let  of  the  preceding  vitriol-tube  by  means  of  an  india- 
rubber  stopper,  which,  as  we  may  state,  was  taken  out 
before  the  apparatus  went  to  the  balance.  But  we  subse¬ 
quently  discarded  the  stopper  and  substituted  for  it  the 
arrangement  shown  more  clearly  in  Fig.  5,  for  the 
explanation  of  which  it  suffices  to  state  that  the  joints 
at  K  and  k'  were  made  tight  by  means  of  strips  of  warm 
non-vulcanised  sheet  india-rubber  wound  round  and 
secured  by  wire  ligatures  on  both  sides. 


The  water-receptacle,  p,  was  made  out  of  a  fradiona- 
ting  flask.  Fig.  3.2  shows  its  construdion  and  mode  of 
connedion  with  the  redudion-tube.  The  tube,  d,  is  fixed 
in  its  place  by  means  of  a  cork,  g,  which  terminates  a 
little  below  the  edge  of  the  neck  of  the  flask  so  as  to 
form  a  cup,  which  is  filled  completely  with  sealing-wax 
so  as  to  avoid  contad  between  air  and  cork.  The  outlet 
of  the  redudion-tube  O,  in  Fig.  3.1,  and,  a,  in  Fig.  3.2,. 
projeds  into  the  tube  d,  the  joint  at  b  being  made  tight 
by  means  of  a  wired-on  band  of  black  sheet  india-rubber, 
as  in  the  case  of  the  improved  form  of  the  redudion-tube 
entrance.  After  a  few  experiments  had  been  made  with 
the  apparatus  as  described,  we  found  that,  sometimes,  a 
sublimate  of  water  settled  down  in  the  annular  space 
between  d  and  a.  To  prevent  this  inconvenience,  we 
provided  the  arrangement  represented  in  Fig.  6.  h  is 
the  last  drying-tube  preceding  the  redudion-tube.  The 
original  intention  was  to  close  the  stopcock,  b,  whenever 
a  sublimate  of  water  shows  itself  between  a  and  d,  and 
let  the  gas  go  through  the  side-tube,  c  d  e  f.  But  we 
subsequently  found  it  easy  to  adjust  the  cocks  b  and  d, 
so  that  a  small  portion  of  the  hydrogen  went  constantly 
through  the  side-tube  and  swept  down  any  steam  present 
within  that  annular  space  that  might  otherwise  have 
condensed  into  a  sublimate  of  water. 

The  weighings  were  effeded  by  means  of  that  very 
excellent  Oertling’s  “  14-inch,”  which  one  of  us  described 
in  the  Zeit.  fur  Instrumentenkunde  some  years  ago,  and 
a  set  of  iridio-platinum  weights  from  Johnson,  Matthey, 
and  Co.,  which  were  adjusted  by  Oertling,  and  subse¬ 


quently  readjusted  by  one  of  us  (W.D.),  with  the  co¬ 
operation  of  his  then  assistant,  Mr.  Barbour.  To  reduce 
the  uncertainties  of  the  weighings  to  a  minimum,  the 
several  portions  of  the  apparatus  were  tared  with  some¬ 
what  lighter  similar  apparatus  of  as  nearly  as  possible 
the  same  displacement,  so  that  the  weight  standards  lying 
on  the  pan  represented  little  more  than  the  net  weight  to 
be  determined. 

In  the  execution  of  the  syntheses  the  exad  modus 
operandi  was  not  always  exadly  the  same.  Little  im¬ 
provements  were  introduced  as  our  experience  expanded, 
but  there  would  be  no  use  in  here  giving  the  history  of 
our  apprenticeship ;  it  suffices  to  describe  the  modus 
operandi  in  its  latest  form,  which,  indeed,  was  employed 
in  all  the  adual  syntheses  intended  for  the  calculation 
of  the  value  H2  :  O. 

The  first  step  in  each  case  was  to  start  the  hydrogen 
and  let  it  go  through  the  purifiers,  the  copper  tube  being 
meanwhile  kept  at  the  ordinary  temperature.  The 
redudion-tube  was  then  charged  with  a  suitable  quantity 
of  oxide  of  copper,  and  prepared  for  the  balance  by  heat¬ 
ing  the  oxide  in  a  current  of  vitriol-dried  air,  until  every 
trace  of  moisture  was  sure  to  be  expelled.  The  tube  was 


then  allowed  to  cool  in  dry  air,  closed  at  both  ends,  and 
next  kept  immersed  in  a  water- bath  of  the  temperature 
of  the  balance  room,  beside  the  tare  tube,  until  both 
could  be  assumed  to  have  acquired  that  temperature. 
The  two  portions  of  the  apparatus  were  then  taken  out 
of  the  bath,  wiped  dry  with  a  towel,  and  suspended  at 
the  balance,  the  working  tube  at  the  left  end  and  the  tare 
tube  at  the  right,  a  special  tare  equal  in  weight  to  the 
stopper  and  cap  on  the  working  tube  being  placed  in  the 
right  pan.  After  some  time  the  working  tube  was  opened 
for  a  second  to  bring  its  atmosphere  to  the  pressure  of 
the  air  outside,  and  equilibrium  established  by  means  of 
weights.  Some  ten  minutes  later  the  weights  were  re¬ 
adjusted,  and  this  operation  was  repeated  until  the  state 
of  equilibrium  had  become  permanent,  which  always  was 
the  case  after  a  short  time — thanks  chiefly  to  the  water- 
bath  which  had  established  equilibrium  of  temperature. 
At  the  end,  the  cap  and  stopper  were  removed  from  the 
working  tube,  and  the  corresponding  tare  from  the  right 
pan,  and  the  balance  made  to  vibrate  two  or  three  times 
to  obtain  the  exad  value  of  the  weight  to  be  determined. 
A  similar  method  was  used  for  the  water  receptacle  and 
the  U-tubes,  which  were  tared  next.  During  one  of  the 
periods  of  rest  involved  in  the  tarings,  the  gas  lamp  under 
the  copper  wire  gauze  tube  was  lighted,  and  the  hydrogen 
allowed  to  stream  through  the  hot  tube  till  all  the  oxygen 
and  moisture  of  the  gauze  could  be  assumed  to  be  removed. 
Only  then  the  vitriol  tube  H  was  attached  to  the  end  of 
the  copper  gauze  tube,  and  the  apparatus  thus  made  ready 
for  the  joining  on  of  the  redudion-tube  and  the  water 
receptacle.  The  outlet  of  the  last  U-tube  S  had  a  long 
in  iia-rubber  tube  attached  to  it,  so  that  any  gas  that 
streamed  out  there  could  be  colleded  over  water  in  a 
graduated  Pisani  bottle  (Fig.  1)  piovided  for  the  purpose. 
The  joints  between  p  and  r,  and  between  r  and  s,  were 
made  with  best  india-rubber  tubing  in  such  a  way  that 
the  two  glass  tube  ends  within  the  india-rubber  almost 
touched  each  other,  and  the  joint  secured  on  both  sides 
by  ligatures  of  copper  wire. 

(To  be  continued). 
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A  VOLUMETRIC  METHOD  FOR  THE 
DETERMINATION  OF  LEAD* 

By  F.  C.  KNIGHT. 


A  technical  method  for  the  volumetric  determination  of 
lead,  requiring  but  an  ordinary  amount  of  manipulation 
and  occupying  a  short  space  of  time,  has  long  been 
desired.  A  number  of  such  methods  have  been  suggested 
from  time  to  time  that  promised  more  or  less  success.  Of 
these  there  are  but  two  which  give  results  that  are  suffi¬ 
ciently  accurate  even  for  technical  work,  a  brief  outline  of 
which  will  be  given. 

The  first,  which  is  the  more  practical,  consists  of 
neutralising  the  nitrate  of  lead  solution  with  ammonia  or 
carbonate  of  ammonia,  then  adding  an  excess  of  acetate 
of  sodium,  and  effe&ing  the  titration  with  a  standardised 
solution  of  bichromate  of  potassium,  the  end  reaction 
being  indicated  by  a  red  colouration  on  bringing  a  drop 
of  the  lead  solution  in  contadt  with  a  drop  of  a  neutral 
solution  of  nitrate  of  silver.  With  careful  manipulation 
this  process  yields  good  results.  The  greatest  objedtion 
to  be  brought  against  the  method  is  the  uncertainty  of 
the  complete  precipitation  of  the  lead  as  the  chromate  if 
special  precautions  are  not  observed  ;  the  length  of  time 
involved  in  the  process,  and,  finally,  the  ease  with  which 
the  end-point  of  the  readtion  can  be  overstepped. 

The  other  method  consists  in  precipitating  the  lead  as 
carbonate  from  its  solution,  dissolving  the  precipitate  in 
a  measured  quantity  of  normal  nitric  acid,  to  which  then 
a  neutral  solution  of  sulphate  of  sodium  is  added.  The 
sulphate  of  lead  is  precipitated  and  an  equivalent  amount 
of  nitrate  of  sodium  formed.  The  free  nitric  acid  is 
subsequently  determined  with  a  normal  alkali  solution, 
the  lead  percentage  being  calculated  from  the  observed 
difference  between  the  original  amount  of  nitric  acid  used 
and  that  found  to  be  still  free.  This  plan  requires  the 
lead  solution  to  be  quite  free  from  other  elements,  for 
which  special  precautions  are  necessary,  and  the  length 
of  time  involved  in  the  operations  quite  unfits  the  process 
for  technical  laboratories. 

There  is  another  method  which  has  been  lately 
described,  which,  while  not  volumetric,  appears  to  offer 
great  advantages  over  the  preceding  ones.  It  consists  in 
dissolving  the  sulphate  of  lead  in  an  ammonium  chloride 
solution,  and  precipitating  the  lead  from  the  same  in  the 
metallic  form  by  means  oi  sheet  aluminum,  the  lead 
finally  being  weighed.  The  results  appear  to  be  very 
accurate.  The  existing  prejudice  in  technical  laboratories 
against  any  method  which  involves  a  gravimetric  deter¬ 
mination  will,  however,  operate  as  a  bar  against  its 
general  introdu&ion  if  a  method  equally  as  accurate,  or 
sufficiently  so  for  all  purposes,  but  volumetric,  can  be 
found. 

The  method  about  to  be  described  is  offered  in  the  hope 
that  it  will  meet  the  required  conditions.  It  is  based  on 
the  formation  of  oxalate  of  lead,  the  decomposition  of  this 
salt  by  sulphuric  acid,  the  determination  of  the  liberated 
oxalic  acid  by  permanganate  of  potassium  solution,  and 
the  calculation  of  the  lead  percentage  from  the  amount 
of  oxalic  acid  with  which  it  was  originally  combined. 

It  is  not  claimed  that  the  idea  on  which  this  scheme  is 
founded  is  new :  in  fadt,  a  method  along  similar  lines  was 
proposed  by  Hempel,  it  being  also  stated  by  him  that  the 
results  obtained  were  not  absolutely  accurate  owing  to 
the  solubility  of  the  oxalate  of  lead,  which  error,  how¬ 
ever,  could  be  reduced  to  within  the  limits  of  i  per  cent 
by  careful  manipulation. 

Fresenius,  in  discussing  the  solubility  of  oxalate  of  lead 
in  water,  states  it  to  be  distinctly  greater  than  that  of 
sulphate  of  lead,  the  solubility  being  still  further  increased 
by  the  presence  of  ammonia  and  ammonium  salts. 

A  laige  number  of  experiments,  instituted  for  the  pur- 
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pose  of  determining  how  the  solubility  of  the  oxalate  of 
lead  in  water  could  be  overcome,  showed  eventually  that 
while  it  could  not  be  entirely  nullified,  it  could  be  reduced 
to  its  minimum  by  effecting  the  precipitation  from  an 
aqueous  solution  of  the  lead  salt  containing  about  an  equal 
bulk  of  g5  per  cent  alcohol,  only  the  slightest  traces  of  lead 
remaining  in  solution  under  such  a  condition.  Further 
experiments  demonstrated  that  the  precipitation  was 
equally  complete  in  the  presence  of  free  acetic  acid  which 
had  been  added  to  the  alcoholic  solution. 

To  a  neutral  solution  of  nitrate  of  lead  measuring  about 
20  c.c.,  an  equal  volume  of  95  per  cent  alcohol  and  5  c.c. 
strong  acetic  acid  were  added,  and  the  lead  precipitated 
by  oxalic  acid.  The  precipitate  was  filtered,  well  washed 
with  hot  water,  and  the  filtrate  saturated  with  hydrogen 
sulphide  gas.  A  slight  brown  colouration  was  noticed  in 
the  course  of  time,  but  a  precipitate  of  sulphide  of  lead 
failed  to  appear  even  after  the  solution  had  stood  for 
several  days. 

This  experiment  was  repeated  a  number  of  times  with 
the  same  result,  giving  thus  the  assurance  that  the  error 
due  to  the  excessively  slight  solubility  of  the  oxalate  of 
lead,  under  conditions  formulated,  would  not  adt  as  a  dis¬ 
qualification  of  a  technical  method  which  was  based  on 
its  use. 

The  oxalate  of  lead  precipitated  from  cold  alcoholic 
solutions  comes  down  as  a  heavy  white  flocculent  pre¬ 
cipitate,  which  settles  quickly  on  agitating  the  solution 
either  by  stirring  or  shaking,  leaving  the  supernatant 
liquid  perfectly  clear.  From  heated  solutions  the  precipi¬ 
tate  falls  as  a  brilliant  crystalline  powder.  The  composi¬ 
tion  of  the  salt  is,  however,  in  both  cases  the  same,  its 
formula  being  PbC204,  containing  7018  per  cent  of  lead. 

The  crystalline  precipitate  filters  rapidly  and  is  easily 
washed  ;  the  flocculent  variety  becomes  reduced  in  bulk 
and  crystalline  on  being  washed  with  hot  water.  It  is 
advisable  to  precipitate  the  oxalate  from  the  solution 
which  has  been  heated  to  65°  C. 

Pure  lead  having  been  prepared  by  reduction  from 
C.  P.  acetate  of  lead,  freeing  the  regulus  from  mechanical 
impurities,  and  rolling  it  into  thin  sheet  lead,  varying 
quantities  were  weighed  out  to  determine  the  accuracy  of 
the  method  under  consideration. 

The  standard  of  the  permanganate  of  potassium  solution 
containing  1  58  grms.  of  KMn04  to  the  litre  was  estab¬ 
lished  as  follows: — 3-65  grms.  C.  P.  crystallised  oxalic 
acid  were  dissolved  in  500  c.c.  distilled  water,  from  which 
three  separate  portions  of  25  c.c.  each  were  taken,  5  c.c. 
concentrated  sulphuric  acid  added,  and  the  titration  per¬ 
formed  with  the  previously  prepared  permanganate  solu¬ 
tion.  There  were  used  in :  — 


Experiment. 

Oxalic  acid. 
C.c. 

Cryst.  xalic  acid. 
Grm. 

KMnO,, 

C.c. 

I 

. .  25 

0-1825 

5830 

2 

..  25 

0-1825 

5835 

3  •• 

..  25 

0-1825 

58-40 

Making  an  average  of  58-35  c.c.  of  permanganate  solu* 
tion  used,  or  1  c.c,  KMn04  solution  =  0-003127  grm. 
C2H204)2H20,  from  which  by  the  simple  stochiometrical 
calculation,  1  c.c.  KMn04  solution  =  0-00513  grm.  lead, 
in  the  form  of  oxalate. 

The  standard  being  established,  a  portion  of  lead  was 
weighed  out  and  dissolved  in  3  c.c.  concentrated  nitric 
acid,  diluted  with  10  c.c.  hot  water,  and  carbonate  of 
sodium  in  slight  excess  added.  The  precipitate  was  dis¬ 
solved  by  the  addition  of  5  c.c.  strong  acetic  acid,  20  c.c. 
of  95  per  cent  alcohol  being  then  added  to  the  solution. 
This  was  heated  to  65°  C.  and  the  lead  precipitated  by 
adding  10  c.c.  of  a  saturated  solution  of  oxalic  acid,  the 
precipitate,  after  settling,  being  filtered  and  thoroughly 
washed  with  hot  water.  The  lead  oxalate  was  now  rinsed 
from  the  filter  into  a  beaker,  50  c.c.  hot  water  and  5  c.c 
concentrated  sulphuric  acid  added.  The  solution  was 
warmed  to  about  65°  C.,  and  the  titration  on  the  freed 
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oxalic  acid  effected.  Ten  determinations  were  made,  the 
results  being  : — 


Weight  of 

KMn04 

Weight  of 

Per  cent 

Exp.  No. 

lead  taken. 
Grm. 

used. 

C.c. 

lead  found. 

obtained. 

4..  .. 

0-05392 

10-4 

0-05335 

98-94 

5..  .. 

0-10150 

19-7 

0-10106 

99'5<5 

6..  .. 

0-15266 

297 

0-15236 

99-80 

7..  .. 

0-20878 

40-6 

0-20827 

9975 

8..  .. 

0-25540 

497 

0-25496 

99-82 

9..  .. 

0-30016 

58-5 

0-30010 

99'97 

10.. 

0-35204 

686 

0-35191 

99-96 

11 . . 

0-40290 

78-4 

0-40219 

99-82 

12.. 

0-45252 

88-2 

0-45246 

99'98 

13--  •• 

0-49876 

97-1 

0-49812 

9989 

The  average  percentage  obtained  being  99749. 


In  order  to  establish  comparisons  on  a  basis  which 
would  be  of  greater  value,  in  that  the  determinations 
would  be  made  under  conditions  necessary  in  the  carrying 
out  of  the  method  on  ores  and  metallurgical  products, 
another  series  of  experiments  was  instituted,  the  lead 
taken  for  the  analysis  being  brought  into  the  solution, 
and  re-converted  into  metallic  lead,  from  which  point  on 
the  process  was  as  above  described. 

The  precipitate  of  metallic  lead  from  hydrochloric  acid 
solutions  was  found  to  be  easily,  as  well  as  completely, 
effected  by  means  of  pure  granulated  zinc,  the  article  used 
having  been  made  by  Merk,  the  granules  being  of  a  dia¬ 
meter  small  enough  to  allow  them  to  pass  through  a 
screen  containing  30  meshes  to  the  linear  inch.  Investi¬ 
gation  proved  it  to  be  free  from  lead. 

Dilute  hydrochloric  acid  has  no  adlion  whatever  on 
metallic  lead,  and  even  boiling  concentrated  hydrochloric 
acid  scarcely  attacks  it.  From  dilute  solutions  of  pure 
sulphate  of  lead  in  hydrochloric  acid  granulated  zinc  pre¬ 
cipitates  the  lead  quickly  as  a  sponge,  which  is  easily 
washed. 

(To  be  continued). 


PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY. 

Ordinary  Meeting,  February  16th,  1893. 

Prof.  A.  Crum  Brown,  F.R.S.,  in  the  Chair. 

(Concluded  from  p.  118). 

*117.  “  Electrolysis  of  Sodic  Ethylic  Camphorated'  ByJ. 
Walker,  D.Sc. 

By  electrolysing  sodic  ethylic  camphorate,  prepared  by 
the  direct  union  of  camphoric  anhydride  and  sodium 
ethoxide,  the  author  has  obtained  the  ethylic  salts  of  two 
new  acids,  CsHI3-COOH  and  Cj6H28(COOH)2,  which  he 
proposes  to  term  canipholytic  acid  and  campliothetic  acid 
respectively. 

Campliothetic  acid  is  a  colourless  crystalline  solid 
melting  at  132°.  It  behaves  as  a  saturated  bibasic  acid, 
forming  well-charaCterised  crystalline  salts. 

Canipholytic  acid  is  a  monobasic  unsaturated  acid.  It 
boils  at  240 — 2420,  and  is  laevorotatory.  Its  ethylic  salt 
boils  at  2120,  and  is  dextrorotatory.  Both  readily  take 
up  bromine  in  the  cold,  forming  dibromides.  The 
dibromo-acid,  C8lIi3Br2-COOH,  is  a  white  crystalline 
solid  which  melts  at  no0.  Its  alkaline  salts  at  once 
decompose  in  aqueous  solution  according  to  the  equation 
C8HI3Br2-COONa  =  C8HI3Br  +  C02  +  NaBr,  the  com¬ 
pound  CsHi3Br  being  unsaturated,  readily  uniting  with 
bromine  in  the  cold. 

It  is  pointed  out  that  from  the  nature  of  the  electrolysis 


I  29 

and  the  above-mentioned  decomposition  of  the  dibromo- 
acid,  camphoric  acid  itself  must  contain  the  group — 

I 

HC— COOH 
— C— COOH 


Discussion. 

Dr.  Collie  having  pointed  out  that  the  method  by 
which  Dr.  Walker  had  obtained  campholytic  acid  was 
such  that  there  was  little  probability  any  fundamental 
change  occurred  in  the  camphoric  molecule  during  the 
process,  Dr.  Armstrong  said  that  electrolytic  oxygen 
was  probably  by  no  means  a  mild  agent,  and  he  thought 
that  in  the  present  instance,  as  well  as  in  the  cases 
studied  by  Crum  Brown  and  Walker,  it  was  not  impro¬ 
bable  that  the  change  was  brought  about  by  oxidation  : 
the  formation  of  unsaturated  acids  especially  favoured 
this  view,  as  these  might  be  regarded  as  resulting  from 
the  displacement  of  carboxyl  by  hydroxyl  and  the  sub¬ 
sequent  separation  of  water,  or  an  analogous  set  of 
changes.  Dr.  Walker’s  ingenious  application  of  Fittig’s 
conclusions  was  open  to  question,  on  the  ground  that  we 
knew  very  little  at  present  of  the  behaviour  of  closed 
chain  bromo-acids  ;  moreover,  the  faCt  that  camphoric 
acid  did  not  yield  a  fluorescein  appeared  to  preclude  the 
idea  that  camphoric  acid  was  an  acid  of  the  succinic  type. 
He  was  of  opinion  that,  on  the  whole,  the  evidence  was 
in  favour  of  the  view  that  camphoric  acid  was  an  acid  of 
the  glutaric  type,  and  that  Dr.  Walker’s  acid  was  probably 
a  tetrahydrometaxylene  derivative  containing  the  carboxyl 
in  one  of  the  methyls. 

Dr.  Walker,  in  reply  to  Dr.  Armstrong,  stated  that  he 
did  not  consider  it  probable  that  the  formation  of  either 
the  synthetic  or  unsaturated  ethereal  salts  during  the 
electrolysis  was  due  to  oxidation  at  the  anode.  Murray 
had  shown  in  the  case  of  the  electrolysis  of  potassium 
acetate  that  there  was  no  sort  of  proportionality  between 
complete  oxidation  to  carbonic  anhydride  and  “  partial 
oxidation  ”  to  ethane,  as  might  be  expected  if  the  forma¬ 
tion  of  ethane  was  due  to  oxidation.  The  conditions  of 
the  electrolysis  found  most  favourable  for  the  production 
of  synthetic  products  were  such  as  would  almost  ensure 
complete  oxidation  of  the  dissolved  substance  if  the 
primary  aCtion  was  the  decomposition  of  water  into 
oxygen  and  hydrogen. 

*118.  “  The  Hydrates  of  Hydrogen  Chloride."  By 
S.  U.  Pickering. 

The  determinations  of  the  densities  of  solutions  of 
hydrogen  chloride  made  by  Kolb,  and  also  some  made  by 
the  author,  show  a  strongly  marked  break  indicative  of 
the  presence  of  a  trihydrate.  They  are  represented  by 
an  appreciably  straight  line  from  o  per  cent  up  to  the 
composition  of  that  hydrate  (40  per  cent),  after  which  the 
deviation  from  straightness  is  very  considerable.  On 
performing  a  series  of  freezing  point  determinations  the 
trihydrate  was  obtained  in  large  transparent  crystals 
melting  at  -24-9°;  this  melting  point  is  lowered  by  the 
additio°n  of  excess  either  of  water  or  of  acid.  This  hydrate 
and  the  dihydrate,  already  isolated  by  Pierre  and  Puchot, 
are  the  only  crystalline  hydrates  which  were  obtained. 

The  densities  indicate  the  existence  of  a  change  of 
curvature  of  a  very  minor  character  at  a  point  corres¬ 
ponding  to  the  composition  of  a  hexhydrate,  and  similar 
indications  are  noticeable  both  in  Berthelot’s  and 
Thomsen’s  heat  of  dissolution  determinations.  The 
author’s  freezing  point  determinations  can  afford  no  evi¬ 
dence  for  or  against  such  a  hydrate,  on  account  of  there 
fcein^  a  change  in  the  crystallising  substance  at  the  point 
in  question,  but  they  indicate  the  existence  of  a 
decahvdrate.  Roscoe  and  Dittmar’s  determinations  of 
the  influence  of  pressure  on  the  composition  of  the  boiling 
acid  suggest  the  presence  of  an  oCtohydrate.  It  seems, 
therefore^,  probable  that  these  three  hydrates  exist  in  solu- 
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tion,  and  that  they  are  comparatively  stable,  as  solutions 
of  acid  of  strengths  between  the  hexhydrate  and  the 
decahydrate  may  be  distilled  with  very  little  change  in 
spite  of  great  variations  in  pressure,  and  are  altered  in 
composition  to  a  very  small  extent  by  the  passage  of  a 
current  of  air  through  them  at  temperatures  between  o 
and  xoo°. 

119.  “  A  Neiv  Base  from  Corydalis  Cava."  By  James 
A.  Dobbie,  M.A.,  D.Sc.,  and  Alexander  Lauder. 

The  authors  describe  under  the  name  of  corytuberine  a 
new  alkaloid  which  they  have  obtained  by  exhausting 
crude  corydaline  with  hot  water  ;  it  crystallises  from  a 
hot  aqueous  or  alcoholic  solution  in  beautiful  silky 
needles,  soluble  in  cold  solutions  of  sodium  hydrate  and 
ammonia,  moderately  soluble  in  benzene,  and  nearly  in¬ 
soluble  in  ether  and  chloroform.  When  heated  it  begins 
to  blacken  about  200°,  and  then  slowly  decomposes  with¬ 
out  melting.  Its  aqueous  and  alcoholic  solutions  are 
slightly  dextrorotatory.  Analyses  lead  to  the  formula 
Cj9H25N04.  The  chlorhydride ,  CI9H25N04'HC1,  is  ob¬ 
tained  in  small,  well-formed,  rhombohedral  crystals  when 
a  solution  of  the  base  in  chlorhydric  acid  is  evaporated  to 
dryness.  The  sulphate,  (Ci9H25N04)2-H2S04,  is  obtained 
by  the  interaction  of  the  chlorhydride  and  the  calculated 
quantity  of  silver  sulphate.  The  platinichloride, 
(CI9FI25N04)2-H2PtClc;,  is  precipitated  in  the  form  cf  a 
pale  yellow  crystalline  powder,  slightly  soluble  in  water, 
on  adding  hydrogen  platinichloride  to  a  solution  of  the 
chlorhydride  in  water.  Corytuberine  is  only  soluble  to  a 
slight  extent  in  methyl  iodide,  but  the  methiodide, 
Ci6H25N04-CH3I,  can  be  prepared  by  digesting  an 
alcoholic  solution  of  the  alkaloid  with  methyl  iodide 
during  several  hours. 

When  treated  with  concentrated  solution  of  hydrogen 
iodide,  one  molecular  weight  of  corytuberine  gives  two 
molecular  proportions  of  methyl  iodide,  showing  that 
only  two  of  the  oxygen  atoms  are  present  as  methoxy- 
groups  ;  corydaline,  on  the  other  hand,  has  all  its  four 
oxygen  atoms  in  this  form  of  combination. 

The  authors  also  give  some  notes  on  yet  another 
alkaloid  which  they  consider  to  be  distinct,  not  only  from 
corydaline  and  corytuberine,  but  from  all  the  bases  of 
Corydalis  cava  hitherto  described. 


Extra  Meeting ,  February  20 th,  1893. 

The  Right  Hon.  Lord  Playfair,  K.C.B.,  LL.D.,  F.R.S., 
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120.  “  The  Life  Work  of  Hermann  Kopp."  By  T.  E. 
Thorpe,  D.Sc.,  F.R.S. 

Kopp  was  barely  32  years  of  age  when,  so  far  back  as 
1849,  he  was  eleCted  a  Foreign  Member  of  the  Society. 
Born  October  30,  1817,  at  Hanau,  at  18  he  proceeded  to 
Heidelberg,  where  he  studied  chemistry  under  Leopold 
Gmelin.  He  graduated  at  Marburg  in  1838,  the  thesis 
which  he  presented  being  on  “  A  Method  of  Pre-deter¬ 
mining  the  Density  of  the  Oxides,”  a  proof  that  he  had 
already,  when  barely  21  years  of  age,  been  attraded  by 
the  problems  which  were  to  constitute  the  chief  experi¬ 
mental  labours  of  his  life.  From  Marburg  he  went  to 
Giessen,  where,  at  Liebig’s  instigation,  he  studied  the 
mode  of  decomposition  of  mercaptan  by  nitric  acid, 
pradically  the  only  investigation  in  pure  chemistry  that 
Kopp  ever  published. 

In  1841  he  became  Privat-Docent  at  Giessen,  and  was 
appointed  Extraordinary  Professor  in  1843.  In  1852,  on 
Liebig’s  removal  to  Munich,  Kopp  and  Will  were  together 
made  Ordinary  Pro  essors,  but  after  a  year  he  resigned 
the  whole  control  to  his  friend  and  colleague,  continuing, 
however,  to  work  in  the  laboratory.  He  remained  at 
Giessen  nearly  five-and-twenty  years,  and  all  his  most 
important  experimental  work  was  done  there.  In  1863 
he  accepted  a  call  to  Heidelberg,  and  repeated  attempts 


to  induce  him  to  accept  a  position  elsewhere  were  un¬ 
availing  ;  “  even  Bunsen  alone,”  he  was  wont  to  say, 
“  keeps  me  fast  in  Heidelberg.” 

Kopp  is  best  known  to  the  literary  world  by  his 
“  History  of  Chemistry,”  the  first  volume  of  which 
appeared  in  1843,  and  the  fourth  and  last  in  1847. 
Hofmann,  his  life-long  friend,  has  told  us  that  by  the 
publication  of  this  classical  work,  Kopp— then  barely  30 
years  old — suddenly  found  himself  famous.  Much  of  the 
later  historical  matter  he  published  grew  out  of  materials 
collected  for  the  preparation  of  an  enlarged  and  improved 
edition  of  the  great  work,  which  Kopp  postponed  year 
after  year  in  the  hope  of  being  able  to  make  a  further 
study  of  certain  special  periods. 

On  the  death  of  Berzelius,  in  1848,  the  leaders  of  the 
Giessen  School  determined  to  carry  on  the  work  which 
had  mainly  occupied  the  closing  years  of  his  life,  and 
established  Liebig  and  Kopp's  Jahresbericht,  which  Kopp 
continned  to  edit  until  1862.  In  1831  he  joined  Liebig 
and  Wohler  in  the  production  of  the  Annalen  der  Chemie 
und  Pharmacie,  and  his  name  appears  on  the  title  page  of 
no  fewer  than  190  volumes  of  this  famous  periodical.  Fie 
also  found  time  to  write  his  “  Introduction  to  Crystallo¬ 
graphy,”  the  setftion  on  Theoretical  Chemistry  in  Graham 
Otto’s  Lehrbuch,  and  not  a  few  minor  essays. 

As  an  investigator,  he  occupies  an  almost  unique  posi¬ 
tion,  the  one  consistent  purpose  of  his  work  having  been 
to  establish  a  connection  between  the  physical  and 
chemical  nature  of  substances — to  prove,  in  fad,  that  all 
physical  constants  are  to  be  regarded  as  functions  of  the 
chemical  nature  of  molecules.  When  he  began  his 
enquiries  very  few  boiling-points  were  known  even 
approximately;  the  thermal  expansions  of  barely  half-a- 
dozen  liquids  had  been  measured,  and  the  very  methods 
of  making  such  measurements  with  precision  had  to  be 
worked  out.  In  faCt,  at  the  outset  of  his  investigation,  he 
found  the  physical  constants  with  which  lie  was  more 
immediately  concerned  very  much  as  Berzelius  found 
Dalton’s  values  of  the  relative  weights  of  the  atoms. 

His  more  important  memoirs  naturally  fall  into  com¬ 
paratively  few  groups,  viz.,  (1)  those  concerning  the  rela¬ 
tions  between  the  relative  densities  of  substances  and 
their  molecular  weights  ;  (2)  those  treating  of  the  rela¬ 
tions  between  boiling-points  and  chemical  composition  ; 
and  (3)  those  relating  to  the  specific  heats  of  solids  and 
liquids. 

In  nothing  was  his  oiiginality  and  ingenuity  more 
strikingly  manifest  than  in  the  construction  of  his 
apparatus;  to  a  great  extent  he  was  his  own  instrument 
maker,  and  his  materials  were  for  the  most  part  glass 
and  cork  ;  but  no  Japanese  worker  with  his  few  and 
primitive  tools  ever  produced  results  which  in  point  of 
delicacy,  finish,  and  accuracy  surpassed  those  which 
Kopp  obtained  by  means  of  his  simple  contrivances. 

In  discussing  Kopp’s  various  investigations,  Professor 
Thorpe  first  considers  his  work  on  specific  heats  and  its 
bearings. 

His  observations  on  the  relation  of  boiling-point  to 
composition  are  next  discussed,  and  the  various  later 
observations  of  other  enquirers  are  taken  into  account. 

Kopp’s  researches  on  specific  volumes  form  the  last 
section  of  the  leCture,  this  subject  being  dealt  with  in  a 
very  comprehensive  manner,  not  only  Kopp’s  work,  but 
also  that  of  subsequent  observers,  being  fully  taken  into 
account,  the  historical  development  of  the  subject  being 
explained  and  abundantly  illustrated. 

It  is  pointed  out  that  by  the  examination  of  the  very 
large  quantity  of  experimental  material  which  is  now 
before  us,  we  are  driven  to  the  conclusion  that  molecular 
volume  is  not  a  purely  additive  property.  There  is  no 
longer  room  for  doubt  that  the  molecular  volumes  of  sub¬ 
stances  are  affected  by  far  more  conditions  than  we  have 
hitherto  taken  cognizance  of.  The  value  CH2  =  22  has 
no  other  significance  than  as  expressing  the  average 
increment  in  volume  in  successive  members  of  an  homo¬ 
logous  series  :  it  is  doubtful  whether  even  this  mean 
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value  is  corred ;  later  observations  appear  to  show  that 
the  value  augments  as  the  series  is  ascended.  The  rela¬ 
tion  C  =  2H  no  longer  applies  to  carbon  compounds  in 
general.  What  is  true  of  carbon  and  hydrogen  is  equally 
true  of  oxygen,  whether  as  carbonyl  or  as  hydroxyl 
oxygen  :  no  definite  or  uniform  values  can  be  assigned  to 
oxygen  such  that  the  molecular  volume  of  a  liquid  can  be 
a  priori  determined.  The  values  given  by  Kopp  are 
simply  mean  values,  but  the  adual  volumes  are  affeded 
by  conditions  of  which  as  yet  we  have  no  very  precise 
knowledge  or  any  certain  means  of  measuring.  The 
values  for  other  elements  are  affeded  by  the  same  con¬ 
siderations  :  that  of  chlorine,  for  example,  as  it  is  obtained 
on  the  assumption  that  the  values  for  carbon  and  hydro¬ 
gen  are  constant. 

At  the  conclusion  of  this  sedion  reference  is  made  to 
Kopp’s  critical  memoir  on  the  subject,  published  in 
Liebig’s  Annalen  shortly  before  his  death,  discussing  the 
outcome  of  the  various  researches  which  followed  his 
own  :  we  rise  from  its  perusal,  says  the  ledurer,  with  the 
convidtion  that  after  all  the  work  summarised  takes  us 
but  little  beyond  the  threshold  of  the  fundamental  truth 
of  which  Kopp  was  the  first  to  perceive  the  indication. 

Lord  Playfair,  in  the  course  of  his  remarks  at  the 
conclusion  of  the  ledture,  mentioned  the  fadt  that  he  had 
known  Kopp  fifty-two  years  ago— they  were  pupils  to¬ 
gether  under  Liebig.  He  was  with  him  when  he  was 
making  his  first  specific  volume  determinations,  and  Kopp 
daily  came  to  him  to  discuss  the  results.  In  the  historical 
survey  given  by  the  ledlurer  there  seemed  to  be  one  name 
missing,  that  of  Dalton  ;  it  was  by  reading  a  memoir  by 
Dalton  on  specific  volumes  of  solutions — a  memoir 
which  was  rejedted  by  the  Royal  Society  and  published 
privately — that  he  had  been  led  to  pay  attention  to  the 
subjedt:  this  memoir  was  full  of  suggestion. 

Dr.  Gladstone  had  known  Kopp  as  far  back  as  1847 
to  1848,  when  he  worked  in  Liebig’s  laboratory.  Kopp’s 
individuality  undoubtedly  in  those  days  exercised  a  strong 
influence  over  the  students. 

Professor  Rucker  spoke  of  the  publication  of  memoirs 
describing  the  life  work  of  men  like  Kopp  and  discussing 
its  bearings  and  development  as  a  very  happy  idea  on  the 
part  of  the  Society  and  as  likely  to  be  of  great  value  to 
scientific  workers. 


Hofmann  Memorial  Lecture. 

An  extra  meeting  of  the  Society  will  be  held  on  Priday, 
May  5th,  1893,  the  anniversary  of  the  death  of  A.  W.  von 
Hofmann,  when  addresses  will  be  delivered  by  the  Right 
Hon.  Lord  Playfair,  K.C.B.,  F.R.S.,  V.P.C.S. ;  Sir  F.  A. 
Abel,  C.B.,  F.R.S.,  V.P.C.S.  ;  Dr.  W.  H.  Perkin,  F.R.S., 
V.P.C.S. 


PHYSICAL  SOCIETY. 

Ordinary  Meeting ,  March  10th,  1893. 

Prof.  A.  W.  Rucker,  F.R.S.,  President,  in  the  Chair. 

Mr.  W.  Williams  was  eledled  a  member  of  the  Society. 

Dr.  C.  V.  Burton  read  a  paper  “  On  the  Applicability 
of  Lagrange's  Equations  of  Motion  to  a  General  Class  of 
Problems,  with  special  reference  to  the  Motion  of  a 
Perforated  Solid  in  a  Liquid." 

The  paper  shows  that  to  apply  Lagrange’s  equations  it 
is  not  always  necessary  that  the  configuration  of  the 
system  should  be  completely  determined  by  the  co¬ 
ordinates,  but  that  under  certain  conditions  one  need  not 
consider  whether  the  whole  configuration  is  determined 
by  the  nature  of  the  known  co-ordinates,  nor  enquire  what 
is  the  nature  of  the  ignored  co-ordinates.  The  result, 
which  is  arrived  at  by  the  aid  of  the  “  principle  of  least 
adion  ”  and  the  investigation  given  in  Thomson  and 
Tail’s  “Natural  Philosophy”  (2nd  Ed.,  Part  I.,  Sec.  327), 
is  expressed  by  the  following  proportion.  If  the  kinetic 


energy  of  a  material  system  can  be  expressed  as  a  homo¬ 
geneous  quadratic  function  of  certain  generalised  veloci¬ 
ties,  .  .  .  only,  the  coefficients  being  functions 

of  ip,  <p,  .  .  .  only,  and  if  this  remains  always  true  so 

long  as  the  only  forces  and  impulses  ading  are  of  types 
corresponding  to  \p,  <p,  .  .  .  ,  the  equations  of  motion 
for  the  co-ordinates  f,<p,  .  .  .  may  be  written  down 
from  this  expression  for  the  energy  in  accordance  with 
the  Lagrangian  rule. 

The  author  then  applies  the  proposition  to  the  case  of 
a  perforated  solid  with  liquid  irrotationally  circulating 
through  the  apertures,  and  shows  how  it  maybe  extended 
to  any  number  of  perforated  solids.  The  results  are  not 
put  forward  as  new,  but  the  method  of  proof  is  believed  to 
be  different  from  anything  given  before.  Mr.  Bryan  had 
recently  given  a  dired  hydrodynamical  proof,  but  the 
author  thought  it  desirable  that  the  problem  should  be 
rigorously  treated  by  the  method  of  generalised  co¬ 
ordinates,  avoiding  any  assumptions  as  to  the  impulse  of 
the  cyclic  motion,  and  proceeding  entirely  from  the 
principles  established  by  Lagrange  and  extended  by 
Hamilton,  Routh,  and  Hayward.  Incidentally  it  is 
mentioned  that  in  equations  (io)v.  and  (io)vi-  (Thomson 
and  Tait,  Part  I.,  Sedion  327),  the  sign  ov/Sip  should  be 
reserved.  A  difficulty  which  arises  in  applying  the  result 
of  Sedion  319,  Example  G,  in  the  same  work  to  the 
motion  of  solids  through  liquids  is  also  referred  to. 

A  Criticism  by  Mr.  A.  B.  Basset  on  Mr.  Bryan’s 
recent  paper,  and  also  on  Dr.  Burton’s  paper,  was  read 
by  Mr.  Elder. 

Mr.  Bassett  regards  the  process  employed  by  Mr. 
Bryan  in  obtaining  the  equations  of  motion  asadistindly 
retrograde  step,  and  thinks  the  most  scientific  way  of 
dealing  with  dynamical  problems  is  to  avoid  the  unneces¬ 
sary  introdudion  of  any  unknown  readions.  The  advan¬ 
tages  of  the  theory  of  the  impulse  are  described  by  Mr. 
Basset,  and  the  parts  which  require  care  when  applying 
the  theory  to  cyclic  irrotational  motion  pointed  out. 
Comparisons  are  then  made  as  regards  simplicity, 
between  the  different  methods  of  treating  the  subjed 
which  have  been  used  by  Mr.  Bryan,  Prof.  Lamb,  and 
himself. 

With  reference  to  Dr.  Burton’s  paper,  he  thinks  it  will 
tend  to  complicate  rather  than  elucidate  the  subjed. 

An  account  of  how  Lagrange’s  original  equations  had 
been  modified  by  Hamilton,  Routh,  and  himself  is  given 
at  some  length,  and  the  advantages  and  power  of  the 
mixed  transformation  which  he  had  developed  are  pointed 
out. 

Prof.  Henrici  said  he  agreed  with  Mr.  Basset  in  pre¬ 
ferring  the  more  general  method,  but  thought  the  inde¬ 
pendent  treatment  of  optical  problems,  as  given  by  Mr. 
Bryan  and  Dr.  Burton,  very  desirable. 

Dr.  Burton,  in  reply,  said  he  concurred  with  Mr. 
Basset  on  some  points,  but  thought  it  decidedly  advan¬ 
tageous  to  look  at  problems  from  different  points  of  view. 
The  investigation  he  (Dr.  Burton)  had  given  was  appli¬ 
cable  to  any  number  of  solids,  and,  on  the  whole,  simpler 
than  Mr.  Basset’s. 

The  President  pointed  out  that  no  attack  had  been 
made  on  the  validity  or  accuracy  of  Mr.  Bryant’s  or  Dr. 
Burton’s  work.  As  to  simplicity  of  the  various  methods, 
different  opinions  might  be  expeded  to  exist.  He  him¬ 
self  thought  it  very  desirable  that  such  problems  should 
be  approached  from  different  sides. 

Prof.  G.  M.  Minchin  read  a  paper  on  “  The  Magnetic 
Field  of  a  Circular  Current." 

Since  the  magnetic  force  at  any  point  is  the  curl  of 
the  vedor  potential  at  that  point,  the  latter  quantity  had 
been  calculated  for  any  point  P  in  space.  Taking  the 
axis  of  the  circle  as  the  axis  of  z,  the  line  through  the 
centre  of  the  circle  and  the  foot  of  the  perpendicular  from 
P  on  the  plane  of  the  circle  as  the  axis  of  x,  and  the  line 
perpendicular  to  x  and  z  ■  as  that  of  y,  it  was  shown  that 
the  only  component  of  the  vedor  potential  is  G,  parallel 


132 


Nomenclature  oj  Milk  A  Ibumenoids. 


Chemical  News, 
March  17,  18C3. 


to  y,  and  that  Ga  is  constant  along  a  line  of  foice,  a  being 
the  x  co-ordinate  of  P.  The  expression  for  Ga  is 


Ga  =  i  p  { 2(K—  E)  —  k-k  |  ( 


where  i  =  strength  of  current,  p  and  p'  the  distances 
of  P  from  the  furthest  and  nearest  points  of  the  circle, 

t  2 

A2=  1  -J—  and  K  and  E  complete  elliptic  integrals  of 

jO2 

the  first  and  second  kinds  with  modulus  k.  The  quantity 
in  brackets  being  a  function  of  ~  only,  Ga  may  be  written 

/V  „t  \ 

in  the  form 


which  shows  that  at  all  points  for 


which  p'/p  is  constant,  Ga  varies  dire&ly  as  p.  Since  the 
lines  of  force  in  all  planes  passing  through  the  axis  of 
the  circle  are  the  same,  attention  need  only  be  paid  to 
that  containing  the  point  P.  The  locus  of  points  for 
which  p'/p  is  constant  is  then  a  circle,  whose  diameter  is 
the  line  joining  the  points  which  divide  the  diameter  of 
the  circle  in  which  the  current  flows,  internally  and 
externally  in  the  given  ratio,  and  this  circle  cuts  the  one 
described  on  the  diameter  of  the  current  circle,  ortho¬ 
gonally.  A  series  of  such  circles  corresponding  to 
different  values  of  p'/p  are  then  drawn,  and  the  values  of 
2(K-E)-£*K  calculated  for  each  by  aid  of  a  table  of 
Elliptic  Integrals.  Denoting  these  quantities  by  Q'  then 
Ga  =  i  p  Q' ;  hence  i  p  Q1  is  constant  along  a  line  of  force. 
If  P  be  taken  on  one  of  the  circles  for  which  the  value 
Q’  is  Q'o,  then  the  point  Pi  at  which  the  line  of  force 
through  P  cuts  the  circle  whose  constant  is  Q’i,  can  be 
found  from  the  equation  px  Q'i  =  p0Q'o>  for  since  p0,  Q’0, 
and  Q’i  are  known,  pi  is  easily  determined,  and  the 
position  of  Pi  plotted.  The  circles  above  described  also 
serve  for  drawing  the  lines  of  equal  veCtor  potential,  and 
through  a  mistake  in  calculation  the  method  of  drawing 
the  lines  explained  in  the  printed  proof  of  the  paper  is 
one  which  gives  the  vedor  potential  lines  instead  of  the 
lines  of  force. 

The  author  points  out  that  the  fundamental  definition 
of  vedor  potential  is  unsatisfadory,  for  it  leads  to  the 
result  that  the  vedor  potential  is  infinite  at  every  point 
in  the  field  of  a  long  straight  current.  A  way  of  avoiding 
the  difficulty  by  only  considering  differences  of  vedor 
potential  is  described.  In  the  latter  part  of  the  paper  a 
complete  expression  for  the  conical  angle  subtended  by  a 
given  circle  at  any  point  in  space  is  worked  out,  and  the 
result  given  in  terms  of  two  complete  elliptic  integrals  of 
the  third  kind,  the  parameter  and  modulus  of  one  being 
2  v  ,  —  2  v 

and  k,  respedive,  and  those  of  the  other  ~T  '■  and 

k.  The  value  is — 


1  -f  v 


2  7T  —  z 

pr 


lt±?n(iA*)+^iq— ,i)l 

>i  —  v  Vi  —  v  /  1  v  V 1  -f-  v '  ) 


where  p  and  k  have  the  same  meanings  as  before,  2  is  the 
2  co  ordinate  of  P,  a  the  radius  of  the  circle,  r  the  dis¬ 
tance  from  P  to  the  centre  of  the  circle,  v  the  size  of  the 
angle  between  the  radius  vedor  r  and  the  axis  of  the 
circle,  and  II  (  )  elliptic  integrals  of  the  third  kind. 

Prof.  Perry  thought  the  problem  had  been  very  prettily 
worked  out,  and  hoped  Prof.  Minchin  would  be  able  to 
extend  the  solution  to  cylindrical  coils, — a  subjed  in 
which  he  (Prof.  Perry)  had  long  been  interested. 

Mr.  Blakesley  read  a  note  by  Mr.  Niven  pointing  out 
that  the  locus  of  points  for  which  the  ratio  p'/p  is  con¬ 
stant  was  an  anchor  ring. 

Prof.  Minchin  maintained  that  the  locus  was  a  sphere, 
and  on  this  subjed  a  short  discussion  arose,  in  which  the 
President,  Prof.  Perry,  Prof.  Minchin,  Dr.  Burton, 
and  Prof.  S.  P.  Thompson  took  part. 

Dr.  Sumpner  described  a  method  of  drawing  the  lines 
of  force  of  a  circular  current,  or  of  any  circuit,  sym¬ 
metrical  about  an  axis,  by  a  purely  experimental  and 


graphical  process.  The  strengths  of  field  were  first 
determined  at  several  points  in  the  plane  of  the  current, 
and  from  these  results  the  points  through  which  lines  of 
force  were  to  pass  in  order  that  their  distribution  might 
indicate  the  strength  of  the  field  at  all  points  were 
graphically  deduced. 

A  paper  on  “  The  Differential  Equation  of  Electric 
Flow,"  by  Mr.  T.  H.  Blakesley,  was  postponed. 


CORRESPONDENCE. 


SEPARATION  OF  WOOL  AND  COTTON. 

To  the  Editor  of  the  Chemical  News. 

Sir,  — Cotton  and  wool  may  be  separated  from  each  other 
by  operating  on  two  samples  of  the  textile  material,  using 
a  solution  of  caustic  soda  in  one  case  and  dilute  sulphuric 
acid  in  the  other  case.  On  boiling,  the  wool  will  be  re¬ 
moved  in  the  first  case,  whilst  the  cotton  will  be  left ;  in 
the  second  case,  the  cotton  will  be  removed,  whilst  the 
wool  will  be  left.  The  fibres  are  then  in  a  condition  fit 
for  further  examination  if  required, 

If  a  sample  be  heated  for  some  time  to  280°  F,,  the 
wool  can  be  rubbed  out  as  dust,  whilst  the  cotton  will 
only  be  rendered  slightly  tender.  Of  course,  in  this  case 
the  character  of  the  wool  as  regards  staple,  &c.,  will  be 
lost. 

If  a  sample  be  dipped  into  dilute  sulphuric  acid  and 
hung  up  for  some  time  in  a  warm  place,  the  cotton  will 
be  destroyed  ;  on  washing  and  drying,  the  weight  of  wool 
is  obtained.  The  loss  is  due  to  cotton,  size,  starch, 
mineral  matter,  &c. 

Undyed  mixtures  may  be  boiled  in  a  weak  solution, 
say,  of  eosine  ;  wool  takes  a  faint  pink  colour,  the  cotton 
is  unaltered.  Dyed  mixtures  may  in  most  cases  be  recog¬ 
nised  by  the  action  of  dilute  acids  ;  especially  if  dyed  in 
the  piece,  and  in  many  cases  if  dyed  in  the  hand. — I  am, 
&c., 

Thos.  T.  P.  Bruce  Warren. 


NOMENCLATURE  OF  MILK  ALBUMENOIDS. 


To  the  Editor  of  the  Chemical  News. 

Sir, — Dr.  Halliburton  has  proposed  to  give  the  name 
“  caseinogen  ”  to  that  albumenoid  of  milk  hitherto  known 
as  casein,  and  to  reserve  the  name  casein  for  the  curd 
produced  by  the  action  of  rennet  on  “  caseinogen.”  There 
are  very  serious  objections  to  this  nomenclature;  it  is 
inadmissible,  etymologically,  to  combine  the  Latin  word 
casein  with  the  Greek  root  gen.  Moreover,  the  termina¬ 
tion  gen  is  not  here  used  in  its  proper  pristine 
sense.  In  the  words  hydrogen  and  chromogen,  for 
instance,  it  signifies  that  these  compounds  form  integral 
parts  of  water  and  colour  respectively,  and  not  that  a 
certain  decomposition  product  can  be  obtained  from 
them.  In  the  word  “caseinogen,”  and  its  kinsman 
“  fibrinogen,”  a  totally  different  meaning  is  given  to  the 
termination.  Nowadays,  it  is  true,  that  the  etymology  of 
a  word  matters  little,  and  were  there  not  other  objections 
to  the  use  of  the  word,  it  might  pass.  The  name 
“  casein  ”  for  the  parent  compound  has  the  claim  of 
priority,  one  might  almost  say  of  antiquity,  while  the 
reservation  of  the  name  for  a  secondary  product,  which 
has  small  chemical  claims  to  be  placed  in  the  class  of 
albumenoids  to  which  the  termination  “  in  ”  belongs,  is 
unjustifiable. 

As  the  name  “  caieinogen  ”  has  not  been  adopted, except 
by  the  school  of  which  Dr.  Halliburton  is  the  worthy 
head,  may  I  appeal  through  your  columns  to  him  and  his 
associates  to  re  consider  the  question  of  nomenclature  ? 
It  I  may  be  permitted,  I  would  suggestj|.the  name 
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<l  chymo-dys-caseose  ”  for  the  curd  produced  by  rennet ; 
“chymo”  expresses  that  it  is  produced  by  rennet, 
and  “dys”  shows  its  analogy  to  the  so-called  casein- 
dyspeptone. 

I  would  further  suggest  the  following  system  of 
naming  the  derivatives  of  casein  Those  produced  by 
rennet^  chymo-dys-caseose  and  chymo-proto-caseose  ; 
those  produced  by  pepsin,  pepto-proto-caseose,  &c.,  and 
pepto-caseone ;  and  those  produced  by  the  pancreatic 
ferment,  trypto-proto-caseose,  &c. ;  for  the  caseose  pro¬ 
duced  by  the  adtion  of  acids,  hydrolo-caseose  might  be 
adopted.  I  put  forward  these  suggestions  for  considera¬ 
tion  •  the  system,  which  is  expressed  iu  the  words  them¬ 
selves,  might  be  extended  to  other  albumenoids. — I  am, 
&C-, 

H.  Droop  Richmond. 

50,  Cianricarde  Gardens,  Bayswater, 

March  13,  1893. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Note.— All  degreesof  temperature  are  Centigrade  unless  otherwise 
expressed. 

Comptes  Rendus  Hebdomadaires  des  Seances,  de  I'Academie 
des  Sciences.  Vol.  cxvi.,  No.  9,  February  27,  1893. 
Physical  Properties  of  Melted  Ruthenium.— A. 
J0ly. — This  memoir  will  be  inserted  in  full. 

Determinations  of  the  Atomic  Weight  of  Lead  by 
Stas.— G.  Hinrichs.— The  author  asserts  that  Stas  has 
not  succeeded  in  determining  the  atomic  weight  of  lead, 
and  considers  that  if  he  had  operated  upon  15—25  grms. 
of  lead  he  would  have  obtained  higher  results. 

Aldehyds  of  the  Terpenes. — A.  Etard.— The  author 
describes  camphenic  aldehyd,  C10H14O,  and  camphenic 
acid,  Ci0Hi402. 

Constitution  of  the  Hydrated  Alkaline  Phenates. 
— M.  de  Forcrand. — A  thermo-chemical  paper  not  sus¬ 
ceptible  of  useful  abstradtion. 

Alkaloids  of  Cod-Liver  Oil,  their  Origin,  and  their 
Therapeutic  Adtion. — J.  Bouillot. — The  author  includes 
all  the  alkaloids  of  cod-liver  oil  under  the  joint  name 
pangaduine.  He  concludes  that  they  are  not  the  result 
of  any  fermentation,  but  exist  in  the  normal  hepatic 
tissue. 


Bulletin  de  la  Societe  Chitnique  de  Paris. 

Series  3,  Vols.  ix.  and  x.,  No.  1,  January  5,  1S93. 

Trials  of  Different  Methods  of  Preparing  White 
Wines,  and  on  the  Composition  of  a  Red  Wine.— 
J.  A.  Muller.— The  author  concludes  that  if  the  wine 
obtained,  by  fermenting  the  mixture  obtained  on  treading 
entire  clusters  under  foot,  is  inferior  to  that  from  the 
fermentation  of  the  juice,  obtained  by  expressing  the 
grapes,  it  is  that  the  latter  contains  a  smaller  quantity  of 
acids,  of  tannin,  and  of  mineral  salts  than  the  former. 

New  Process  for  Detecting  Foreign  Substances 
and  especially  Colouring-Matters  in  Wines. — M. 
Marouby.— The  author  proposes  a  series  of  test  papers 
cut  into  circular  discs.  On  placing  on  one  of  the  discs  a 
drop  of  the  suspedted  wine,  the  spot  appears  surrounded 
by  a  halo  of  different  colours. 


Journal  fur  Praktisclie  Chemie. 

New  Series,  Vol.  xlvi.,  Part  4. 

Researches  on  Substitution  in  the  Aliphatic 
Series.— Vidtor  Meyer  and  Fr.  Muller.— This  lengthy 
memoir  does  not  admit  of  useful  abstradtion. 


Constitution  of  Sodium  Acetacetic  Ether.— Arthur 
Michael. — It  has  been  already  shown  that  the  change  of 
strudlure  which  occurs  in  acetacetic  ether  is  by  no 
means  isolated  among  organic  readtions,  but  that  in  such 
transpositions  the  true  explanation  of  the  phenomenon  is 
to  be  sought,  which  has  been  called  tautomerism,  desmo- 
tropy,  or  pseudo-form,  and  also  that  readtions  are  often 
viewed  as  results  of  substitutions,  whilst  they  are  truly 
processes  of  addition.  The  explanation  given  by  Laar 
contains  a  germ  of  truth,  as  it  connedts  the  phenomenon 
with  a  “  motile,”  or,  more  accurately,  with  a  readtive 
hydrogen.  But  by  assuming  the  continuous  movement 
of  this  hydrogen,  Laar  has  drawn  away  attention  from 
the  true  cause.  On  surveying  the  known  cases  of  desmo- 
tropy  it  will  be  found  that  the  question  is  not  concerning 
a  motile  hydrogen,  but  that  in  the  supply  of  such  a 
hydrogen  the  equilibrium  of  the  atoms  may  be  disturbed, 
and  a  more  stable  arrangement  may  be  effedted.  There 
are  also  cases  where  such  a  transposition  of  atoms  may 
be  effedted  by  the  combination  of  an  acid  with  a  basic 
substance.  In  this  sense  there  exist  altogether  under  the 
same  conditions  no  desmotropic  or  tautomeric  substances, 
but  merely  desmotropic  or  tautomeric  derivatives  of  sub¬ 
stances  which,  as  soon  as  they  obtain  their  former 
conditions  by  substitution  or  by  removal  of  the  basic  or 
acid  constituents,  return  to  their  old  constitutions,  by 
atomic  transposition.  Certain  theoretic  conceptions 
have  been  already  connected  with  tautomerism,  desmo- 
tropism,  and  pseudo-form,  and  I  may  therefore  be  per¬ 
mitted  to  propose  for  this  phenomenon  the  name 
merotropism. 


MISCELLANEOUS. 

Correction. — We  find  to  our  regret  that  the  article 
by  Prof.  Hampe  on  “  The  Simultaneous  Precipitation 
of  Copper  and  Antimony  by  the  Eledtric  Current,”  which 
appeared  in  the  Chemical  News,  vol.  lxvii.,  p.  103, 
has,  by  an  oversight,  not  been  credited  to  the  Chemiker 
Zeitung,  in  which  it  originally  appeared.  It  is  of  course 
our  duty  to  acknowledge  this  error. 

Researches  on  Alloisomerism.— Arthur  Michael. — 
These  researches  consist  of  memoirs  on  the  addition  of 
bromine  to  acetylendicarbonic  acid  and  its  ethyl  ethers, 
by  A.  Michael ;  on  the  action  of  sodium  ethylate  upon 
dibromsuccinic  ether,  by  A.  Michael  and  C.  C.  Maisch  ; 
on  the  crotonic  acids  and  their  derivatives,  by  A.  Michael 
and  O.  Schulthess;  on  the  formation  of  solid  crotonic 
acid  in  the  reduction  of  allo-a-brom-  and  chlorcrotonic 
acid,  by  A.  Michael ;  on  the  addition  of  bromine  and 
chlorine  to  solid  crotonic  acid,  by  H.  Abbott  Michael ; 
and  contributions  to  a  knowledge  of  some  homologues  of 
malic  acid,  by  A.  Michael  and  G.  Tissot. — Jour.  Prakt. 
Chemie,  New  Series,  xlvi.,  Parts  5—7. 

The  Chemical  Laboratory  of  Wiesbaden.— Accord¬ 
ing  to  the  Chemiker  Zeitung  the  Chemical  Laboratory  of 
Geh.  Hofrath  Prof.  Dr.  R.  Fresenius  has,  during  the  winter 
term,  been  attended  by  sixty-one  students.  Of  these  forty- 
five  are  from  Germany,  five  from  North  America,  three 
from  Austria,  three  from  Russia,  one  from  England,  one 
from  Holland,  one  from  Belgium,  one  from  Spain,  and 
one  from  Java.  There  were  three  assistants  in  the 
tuitional  laboratory,  four  in  the  Versuchsstation,  and 
seventeen  in  the  various  departments  of  the  laboratory  of 
research.  The  staff,  including  in  addition  to  the  Prin¬ 
cipal,  Profs.  H.  Fresenius  and  Borgmann,  Drs.  W. 
Fresenius,  E.  Hintz,  Frank,  and  the  architect  Brahm, 
will  be  augmented  by  Dr.  W.  Lenz,  ledlurer  for  micro¬ 
scopy.  The  next  term  begins  on  April  24.  In  addition 
to  scientific  work  (purely)  there  have  been  conducted, 
during  the  winter, numerous  investigations  in  the  interest 
of  commerce,  the  arts,  mining,  agriculture,  public  health, 
and  justice. 


f  Chemical  News, 
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Meetings  jor  the  Week. 


The  Permeability  of  the  Skin  for  Microbia.— B. 
Wasmuth. — The  researches  which  the  author  has  con¬ 
ducted  upon  himself  with  Staphylococcus  pyogenes  dibits 
and  aureus,  with  Staphylococci,  and  the  cocci  of  erysipelas 
upon  rabbits,  guinea-pigs,  and  white  mice,  and  with 
virulent  splenic  fever  on  guinea-pigs,  prove  that  the 
healthy,  uninjured  skin  of  man  and  other  animals  is 
permeable  for  micro-organisms.  They  find  entrance 
along  the  sheath  of  the  hairs,  but  not  by  the  sudatory 
pores.  InunCtion  with  microbia  mixed  with  lanoline 
makes  no  difference  in  the  nature  and  the  speed  of  the 
infection. — Centralblatt  fur  Bakteriologie  and  Chemiker 
Zeitung. 

The  Part  Played  by  Flies  in  t’ne  Dissemination  of 
Cholera.— J.  Sawtschenko. — Whilst  we  already  know 
from  the  researches  of  Celli  [Centralblatt  f.  Bakteriologie, 
1888,  iv. ,  4S6),  that  the  bacteria  of  tubercle,  splenic  fever, 
abdominal  typhus,  and  European  cholera  pass  unhurt 
through  the  digestive  organs  of  flies,  and  reappear  in 
their  excrements  without  having  forfeited  their  virulence, 
similar  observations  had  until  the  present  not  been  made 
with  the  baCteria  of  Asiatic  cholera.  The  author’s  re¬ 
searches  in  this  direction  have  supplied  the  deficiency 
and  led  to  the  following  results In  the  intestines  of 
flies  which  had  been  fed  on  cholera  cultures,  the  baCteria 
of  cholera  were  easily  recognised  after  periods  of  twenty- 
four,  forty-eight,  seventy-two,  and  in  one  case  ninety-six 
hours.  In  the  contents  of  the  intestines  of  flies,  which 
had  been  fed  not  with  pure  cholera  cultures  but  with 
excrements,  or  with  the  contents  of  the  small  intestine  of 
patients  who  had  died  of  cholera,  Koch’s  cholera  baCleria 
were  still  to  be  distinguished  after  twenty-four,  forty- 
eight,  and  seventy-two  hours  along  with  other  baCteria  to 
be  met  with  in  the  materia  used  for  infection.  The 
cholera  baCteria  obtained  from  the  intestines  of  flies  did 
not  lose  their  virulence  even  after  forty-eight  to  seventy- 
two  hours.  In  view  of  these  results  the  author  takes  up 
the  question  whether  flies  merely  disseminate  by  their 
excreta  the  cholera  baCteria  which  they  have  taken  up, 
or  whether  the  baCteria  do  not  at  suitable  temperatures 
and  under  suitable  dietetic  conditions  of  nutriment  mul¬ 
tiply  within  the  digestive  system  of  the  flies.  He 
considers  the  latter  case  as  the  more  probable.  Hence 
in  this  case  the  flies  would  not  be  regarded  merely  as 
disseminators  of  infections,  but,  in  part  at  least,  as  its 
foci  from  which  new,  fresh  generations  of  cholera 
baCteria  perpetually  arrive  upon  our  (006, —Centralblatt 
fur  Bakteriologie  and  Chemiker  Zeitung. 


MEETINGS  FOR  THE  WEEK. 


Monday,  zoth.— Medical,  8.30. 

-  Society  of  Arts,  5.  “  Alloys,”  by  Prof.  W.  Chandler 

Roberts-Austen,  C.B.,F.R.S.  (Cantor  Ledtures). 

Tuesday,  21st. — Institute  of  Civil  Engineers,  8. 

-  Royal  Institution,  3.  “  Physical  and  Psychical 

Neurology,”  by  Prof.  ViiStor  Horsley,  F.R.S. 

-  Society  of  Arts,  8.  ‘‘Newfoundland,”  by  Cecil  Fane. 

-  Pathological,  8.30. 

Wednesday,  22nd.— Society  of  Arts,  8.  “  The  Manufafture  of  Non- 
Poisonous  White  Lead,”  by  Perry  F.  Nursey, 
C.E. 

-  Geological,  8. 

Thursday,  23rd.— Royal,  4.30. 

-  Royal  Institution,  3.  “The  Great  Revival— A 

Study  in  Mediteval  History,”  by  the  Rev.  Augus¬ 
tus  Jessopp,  D.D. 

■ — —  Institute  of  Eledtrical  Engineers,  8. 

-  Chemical,  8.  (Anniversary). 

Friday,  24th, — Royal  Institution,  9.  “  Interference  Bands  and  their 
Applications,”  by  Lord  Rayleigh,  F.R.S. 

-  Physical,  5.  “  On  the  Differential  Equation  of  Elec¬ 
tric  Flow,”  by  Thomas  H.  Blakeslev,  M.A.  “  Ex¬ 
periments  on  the  Viscosity  o(  Liquids,”  by  Prof. 
Perry,  J.  Graham,  and  L.  W.  Heath. 

Saturday,  25th— Royal  Institution,  3.  “  Sound  and  Vibrations,” 

by  Lord  Rayleigh,  F.R.S. 


CHEMICAL  LABORATORY, 

WIESBADEN,  GERMANY. 

Director— Prof.  R.  FRESENIUS,  Ph.D. 


■  Prof. R. FRESENIUS,  Ph.D. 
Practical  Instruction  in  the  Labora-  J  Prof.H. FRESENIUS,  Ph.D, 

tory . 1  W.  FRESENIUS,  Ph.D. 

lE.  HINTZ,  Ph.D. 


LECTURES. 

Experimental  Chemistry  (Inorganic)  Prof.  H.  FRESENIUS,  Ph.D. 

ftbPcMom“ry  P.h3'!i.CS  L  j  j  }  W.  FRESENIUS,  Ph.D. 

OrganicChemistry . E.  HINTZ,  Ph.D. 

Chemical  Technology . I 

Microscopy,  .with  exercises  in  Micro-  1  W.  LENZ,  Ph.D. 
scopic  work . j 

Prof.H.  FRESENIUS, Ph.D. 
Prof.  E.  BORG  MANN,  Ph.D. 
W.  FRESENIUS,  Ph.D., and 
fE.  HINTZ,  Ph.D. 

Practical  exercises  in  Bacteriology..  }  ®r‘  met*‘  G.  FRANK. 
Technical  Drawing,  with  exercises  ..  J.  BRAHM. 

The  next  Session  commences  on  the  24th  of  April.  The  Regula¬ 
tions  of  the  Laboratory  and  the  Syllabus  ofLedtures  will  be  forwarded 
gratis  on  application  to  C.  VV.  Kreidel's  Veriag,  at  Wiesbaden,  or  to 
the  undersigned. 

Prof.  R.  FRESENIUS,  Ph.D. 
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quality,  suited  for  the  Manufadture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W.  GOSSAGE  and  Sons,  Soap 
Works,  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co  1 9  and  20,  Water  Lane,  Tower 
Street .  E.C..  who  hold  stock  readv  for  delivery. 

~p>  ROWNSTONE  (Manganese)  in  grains,  and 
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THE  CHEMICAL  CONSTITUTION  OF  THE 
ATMOSPHERE  -FROM  REMOTE  GEOLOGICAL 
PERIODS  TQ  ,  THE  PRESENT  TIME. 

BjJ  fifr.  i,  L.  PHIPSON,  F.C.S., 

Formfeny  pf;khe  Univeraity  of  Brussels, 

Member  ofj&^^phemical  Society  of  Paris,  &c. 

The  cherpisaL^nfefttution  of  the  atmosphere  must  have 
varied  g^fve  ages  just  as  the  various  llora  and 

fauna  of^flfeearth  have  changed.  The  presence  of 
combustible  substances  such  as  pyrites,  molybdenite, 
copper  pyrites,  and  graphite,  in  the  primitive  rocks,  long 
ago  appeared  to  me  to  point  clearly  to  the  fad  that  if 
these  rocks  had  been  formed  by  fusion  and  crystallisation 
by  slow  cooling,  free  oxygen  must  have  been  absent  from 
the  air.*  Again,  that  carbonic  acid  must  have  been 
present  in  the  atmosphere  in  much  larger  quantities  than 
at  present  during  the  period  of  the  coal  flora  has 
appeared  to  many  to  be  proved  by  the  enormous  residues 
of  carbon,  as  compared  with  the  more  recent  deposits  of 
lignite  and  peat. 

Water  and  air  are  considered  by  most  modern  authors 
as  the  residues  left  after  the  cooling  of  the  earth — residues 
of  stupendous  chemical  adion,  the  formation  of  which 
residues  rendered  the  globe  fit  for  the  existence  of 
organised  beings.  But  was  the  air  in  these  primitive 
periods  such  as  we  now  know  it  ? 

In  a  former  paperf  I  promised  to  examine  the  dodrine 
set  forth  on  this  interesting  subjed  by  the  late  Prof. 
C.  J.  Koene,  of  the  University  of  Brussels,  in  a  series  of 
popular  ledures  to  which  I  have  already  referred.  In 
order  to  place  this  theory  on  as  fair  a  footing  as  pos¬ 
sible,  I  shall  add  some  considerations  on  the  respiration 
of  the  lower  forms  of  animal  life,  and  will  quote  Ch. 
Martins’s  opinion  regarding  the  compensation  theory  of 
Dumas  ;  also  Iloefer’s  reason  why  plants  must  have 
appeared  before  animals,  and  Reiset’s  recent  analytical 
results  for  carbonic  acid  in  the  air  of  the  open 
country,  &c. 

I  do  not  wish  it  to  be  understood  that  I  endorse 
Koene’s  theory  as  a  whole,  for  it  appears  to  me  beyond 
the  realms  of  even  the  most  advanced  science  to  solve 
questions  of  this  nature,  though  he  did  not  think  so. 

Four  great  names  appear  in  connedion  with  this 
subjed,  Jean  Baptiste  Dumas  and  Justus  Liebig  on  the 
one  hand,  Berzelius  and  Mulder  on  the  other.  The  two 
former  appear  to  have  considered  the  chemical  composi¬ 
tion  of  the  atmosphere  to  be  permanently  fixed  for  an 
indefinite  period  (and  perhaps  they  admitted  it  always  to 
have  been  so  since  the  first  appearance  of  life  upon  the 
globe),  basing  their  views  upon  the  fad  that  whilst  plants 
give  out  oxygen  and  absorb  carbonic  acid,  animals  absorb 
oxygen  and  rejed  carbonic  acid.  Dumas  and  Liebig  looked 
upon  tbe  animal  and  vegetable  kingdoms  as  indispensable 
one  to  the  other,  and  believed  that  their  mutual  adion 
upon  the  atmosphere  would  keep  its  composition  constant. 
Ch.  Martins,  a  celebrated  French  naturalist  and  contem¬ 
porary  of  Dumas,  criticised  this  compensation  theory  by 
pointing  out  the  extremely  minute  quantity  of  air  affeded 
by  the  respiration  of  plants  and  animals  as  compared 
with  the  vast  bulk  of  oxygen  in  the  atmosphere.  Thus 
he  shows  that  the  atmosphere  containing  134,000  cubic 
measures  of  oxygen,  the  entire  animal  world  only  con- 

*  Some  modern  writers  have  supposed  that  granite  has  never 
been  heated  beyond  500°  C.,  but  we  find  a  higher  'temperature  than 
that  in  a  modern  lava  when  it  is  comparatively  cool. 

f  “Koene  and  Stas:  Chemistry  at  Brussels,  1840— 1860  ’’  (Chem. 
News,  vol.  lxvii.  p.  51). 


sumes  in  a  century  15  to  16  of  these  cubic  measures  (this 
is  Dumas’s  own  calculation);  hence,  says  Prof.  Ch. 
Martins,  “  the  constant  composition  of  the  air,  one  of 
the  elements  of  which,  oxygen,  is  constantly  transformed 
into  carbonic  acid  by  men  and  animals,  does  not  depend 
upon  a  pretended  equilibrium  between  the  respiration  of 
plants  and  animals,  but  upon  the  fad  that  the  quantity  of 
oxygen  consumed  by  animals  is  out  of  all  proportion  to 
that  contained  in  the  entire  atmosphere”  ( Meteorologic 
et  Physique  du  Globe). 

Berzelius  felt  convinced  that  oxygen  must  gradually 
diminish  in  quantity  in  the  air,  for  he  declared  he  knew 
of  no  de-oxidising  process  sufficiently  great  and  general  to 
set  at  liberty  all  the  oxygen  which  combined,  every  instant, 
with  combustible  material  ( Traite  de  Cliimie). 

The  great  Dutch  chemist  Mulder  goes  still  further; 
he  insists  upon  the  enormous  produdion  of  carbonic  acid 
by  the  respiration  of  animals,  fermentation,  volcanic 
adion,  and  human  industry,  and  notes  the  constantly 
increasing  destrudion  of  forests,  those  vast  manufadories 
of  oxygen  gas.  He  concludes  that  carbonic  acid  must 
increase,  and  that  oxygen  has  continued  to  decrease  since 
the  first  appearance  of  life  upon  the  earth.  With  regard 
to  volcanic  adion  I  myself  have  calculated  roughly,  on 
the  spot,  the  quantity  of  carbonic  acid  produced  by  a 
small  chalybeate  spring  near  Neubau  in  the  principality 
of  Waldeck  (Germany)  in  the  year  1S65.  It  was  a  little 
over  one  pound  per  hour,  or  about  a  quarter  of  a  cwt.  per 
diem  ;  and  this  is  only  one  of  thousands  of  similar  springs 
scattered  over  the  surface  of  the  globe. 

Koene  upholds  a  contrary  theory,  according  to  which 
the  carbonic  acid  and  nitrogen  of  the  air  have  never  ceased 
diminishing  since  the  origin  of  living  creatures,  whilst  the 
relative  proportion  of  oxygen  has  gone  on  increasing. 

In  the  more  remote  geological  ages  there  could  have 
been  no  free  oxygen  at  the  high  temperatures  to  which 
all  combustible  bodies  were  exposed,  and  we  can  only 
conceive  the  atmosphere,  when  the  earth  had  cooled 
sufficiently,  to  have  been  composed  of  nitrogen,  carbonic 
acid,  and  vapour  of  water.  Such  is  the  starting-point  of 
Koene’s  dodrine.  He  admits  that  when  circumstances 
permitted  the  existence  of  living  beings,  plants  (or 
protoctista,  let  us  say,  which  cannot  be  classed  either  as 
plants  or  animals)*  first  appeared  and  prepared,  during  a 
vast  lapse  of  time,  the  surface  of  the  earth  for  the  exist¬ 
ence  of  higher  organisms.  These  first  beings,  according 
to  Koene,  were  aiucrobic :  that  is,  they  were  capable  of 
existing  without  free  oxygen.  It  is  interesting  to  note 
that  some  fifteen  years  after  this  theory  was  first  pro¬ 
fessed,  Pasteur  adually  discovered  anaerobic  microbes. 

It  would  be  easy  to  admit,  with  the  school  of  Lamarck 
and  Geoffroy  St.  Hilaire,  that,  as  circumstances  changed, 
these  anaerobic  protodista  gave  rise  to  aerobic  beings  and 
plants.  Anyhow,  to  return  to  Koene’s  theory,  plants  were 
the  first  producers-  of  oxygen,  and  they  produced  it  in 
constantly  increasing  quantities  as  ages  rolled  by,  until 
it  appears  to  have  attained  its  greatest  proportion  during 
the  coal-flora  period  ;  the  enormous  leaves  of  these  plants 
fed  luxuriously  on  the  rich  carbonic  air,  and  set  free 
immense  quantities  of  oxygen. 

Hoefer’s  opinion  that  plants  first  appeared  is  exposed 
in  the  few  lines:  “  Starting  from  the  theoretical  view  of 
the  gradation  of  organised  beings,  and  looking  upon 
vegetable  life  as  a  necessary  condition  of  animal  life, 
the  former  must,  consequently,  have  appeared  before  the 
latter.”  Alex,  von  Humboldt  made  a  very  weak  attempt 
to  disprove  this  by  alluding  to  the  fad  that  the  Eskimo 
live  almost  exclusively  on  fish  and  cetacea. 

It  is  quite  possible  that  plants  of  those  remote  geo¬ 
logical  periods  might  have  flourished  in  an  atmosphere 
so  rich  in  carbonic  acid  that  it  would  kill  plants  of  our 
modern  period.  I  have  only  made  very  few  experiments 
on  this  subjed,  but  I  hope  to  make  more.  In  those  I 
have  made  with  such  plants  as  the  lilac,  the  willow,  &c., 


*  Pliipron,  “  Protodista,  &c.  ”  (Jour,  de  Medecine,  Brussels,  1861). 
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I  have  found  that  an  excess  of  carbonic  acid  destroys 
them,  and  I  cannot  yet  say  whether  our  modem  flora 
possesses  any  plants  which  would  thrive  in  an  atmosp  leie 
overcharged  with  carbonic  acid.  . 

The  next  point  to  which  the  theory  refers  is  that  an 
immense  quantity  of  carbon  is  fixed  in  the  earth  by  the 
remains  of  plants  and  animals,  and  never  returns  to  the 
air;  at  the  same  time  nitrogen  is  also  fixed  in  like 
manner,  and  is  extracted  daily  from  the  air  in  vast 
amounts  to  form  ammonia  and  nitrates.  Oxygen  alone 
remains  in  relatively  larger  and  larger  proportions;  it 
has  increased  since  the  first  living  beings  appeared,  and, 
curious  to  relate,  its  maximum  corresponds  with  the 
maximum  development  of  the  central  nervous  and  brain 
tissue.  As  for  carbonic  acid,  it  has  almost  entirely  gone. 
For  the  last  half-century  it  has  been  noted  as  only  six, 
five,  and  four  parts  on  10,000  parts  of  air.  1  he  latest 
determinations  by  Reiset  (a  most  careful  chemist,  pupil 
of  Boussingault,  and  one  of  the  editors  of  Millon’s  well- 
known  “  Annuaire  ”),  made  in  the  open  air  at  a  country 
place  many  miles  from  Paris,  gave  three  parts  on  10,000 
parts  in  1889,  and  he  could  not  get  a  fradtion  more. 

One  of  the  most  expert  chemists  of  modern  times, 
Pelouze,  says  on  this  subjedt  :  “  On  comparing  the 
analyses  of  atmospheric  air  undertaken  some  years  ago 
by  Gay-Lussac  with  those  made  quite  recently  [Pelouze 
wrote  in  1848],  we  recognise  that  the  proportion  of 
oxygen  and  nitrogen  have  not  varied  in  that  interval. 
However,  as  the  methods  of  analysis,  though  greatly 
improved,  are  not  absolutely  exadt,  it  is  quite  possible 
that  the  composition  of  the  atmosphere  is  undergoing 
very  slight  variations  which  will  only  become  appreciable 
after  a  great  number  of  years”  (Abrege  dc  Chimie). 

Baudrimont  about  the  same  time  wrote :  “  The 

atmosphere  is  eminently  variable,  and  whatever  means  of 
reparation  Nature  may  employ,  it  is  more  than  probable 
that  it  will  change  to  such  a  degree  as  no  longer  to 
support  life”  ( Traite  de  Chimie,  vol.  i.). 

Anatomists  cannot  tell  us  how  respiration  is  effedted 
in  the  lowest  creatures  in  the  scale  of  life,  —  those  which 
are  supposed  to  have  been  the  first  produced.  They 
simply  say  all  vestiges  of  respiratory  organs  are  absent, 
unless  it  be  the  cell  wall  or  outer  envelope.  They  do 
not  say  whether  these  beings  require  free  oxygen  or  not, 
though  this  can  be  proved  for  the  higher  organisms,  such 
as  fish  and  tadpoles,  which  live  in  water,  and  I  have 
found  that  the  minute  Protoccocus  palustris  carries  on  its 
respiratory  functions  much  as  the  higher  organised  plants 
do.*  In  such  animals  as  Holothuria  tubulosa,  the  func¬ 
tion  of  respiration  is  little,  if  at  all,  separated  from  that 
of  the  intestine.  Water  is  sucked  in  three  times  a 
minute,  and  remains  about  twenty  seconds  in  the  animal’s 
body.  It  is  not  yet  known  whether  the  lower  forms  of 
life  may  be  able  to  derive  oxygen  from  water  or  carbonic 
acid,  or  both  ;  but  it  appears  evident  that  oxygen  is 
essential  for  plants  and  animals  however  low  in  the 
scale  ;  in  fadt,  oxygen  and  life  seem  to  be  synonymous 
terms  in  this  respedt. 

To  return  once  more  to  Koene’s  dodtrine,  it  is  based, 
as  I  have  shown,  upon  the  incomplete  eremacausis  of 
organic  matter  confided  to  the  earth  and  protedted  from 
the  adtion  of  the  air,  by  which  enormous  quantities  of 
carbon  and  nitrogen  have  always  been  and  are  still  slowly 
being  subtracted  from  the  atmosphere.  He  does  not 
believe  that  either  of  these  elements  can  be  supplied  from 
without — from  cosmic  space — and  they  disappear  thus 
for  ever  from  the  air. 

Against  this  view  it  may  be  asked,  Is  this  eremacausis 
or  slow  combustion  incomplete  ?  Is  not  carbonic  acid 
returning  in  immense  quantities  to  the  atmosphere,  not 
only  by  the  respiration  of  animals  and  volcanic  adtion, 
but  by  the  agency  of  man  himself?  In  time,  the  whole 
of  those  vast  deposits  of  coal  and  lignite  formerly  taken 
from  the  air  will  return  as  carbonic  acid  ;  and  if  forests 
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continue  to  be  constantly  annihilated,  as  Mulder  re¬ 
marked,  to  make  room  for  clay  and  stone  buildings,  will 
not  carbonic  acid  increase  uniil  it  predominates,  as  it  is 
supposed  to  have  done  in  primitive  times  ?  _ 

Koene  has  alluded  to  the  coincidence  of  the  higher 
development  of  the  central  nervous  system  and  brain 
power,  with  the  present  increased  quantity  of  oxygen  in 
the  air.  Man,  he  says,  has  become  more  and  more 
excitable  ;  he  now  lives  faster,  prefers  intelledtual  to 
physical  adtivity,  desires  shorter  hours  of  labour  [this  was 
written  in  1856],  strives  adtively  for  recreation  or  enjoy- 
ment,  and  rarely,  if  ever,  attains  to  the  age  of  the 
patriarchs.  Vitality,  nervous  power,  and  oxygen  have 
increased  together  upon  the  earth  from  the  earliest  ages, 
and  the  history  of  this  increase  can  be  read  by  the 
chemist  in  the  records  of  the  earth’s  strata. 

In  conclusion  I  cannot  avoid  showing  the  weak  points 
of  this  ingenious  theory  when  considered  from  a  purely 
philosophical  aspedt.  Koene  admits  oxygen  to  be  the 
produdt  of  life,  whilst  it  is  the  condition  of  life,  and 
finally,  that  its  predominance  will  be  the  cause  of 
universal  death.  This  is  certainly  paradoxical ;  but,  as 
I  hinted  before,  the  solution  of  these  problems  is  probably 
beyond  the  powers  of  Science. 

Putney,  March,  1893. 


A  CURIOUS  FORMATION  OF  THE  ELEMENT 
SILICON. 

By  II.  N.  WARREN,  Research  Analyst. 

During  the  preparation  of  specimens  of  crystalline  and 
other  forms  of  silicon,  I  obtained  a  most  curious  forma¬ 
tion  of  that  substance  which  would  appear,  when  treated 
analytically,  to  be  composed  of  graphitoidal  silicon,  con¬ 
stituted  so  as  to  form  most  perfedt  and  well  developed 
crystals  consisting  of  oblique  odtahedrons.  i  his  peculiar 
modification  of  the  element  first  made  its  appearance 
upon  subjedting  potassium  silicofluoride  to  a  most  intense 
heat  in  contadt  with  impure  aluminium.  Upon  separa¬ 
ting  the  graphitoidal  silicon  thus  formed  by  the  aid  of 
dilute  acids,  small  quantities  of  the  other  substance  were 
observed.  Diredt  steps  were  at  once  taken  to  procure  it, 
if  possible,  in  larger  quantities,  after  numerous  experi¬ 
ments  had  failed  to  reproduce  it.  The  following  method 
was  used  with  success,  although  still  very  uncertain. 

Graphitoidal  silicon  was  first  obtained  by  introducing 
pieces  of  metallic  aluminium  about  the  size  of  a  walnut 
into  a  clay  crucible  of  convenient  dimension,  and  sub- 
jedted  to  a  heat  sufficient  to  maintain  in  a  fused  state  a 
mixture  of  four  parts  potassium  silicofluoride,  one  of 
potassium  chloride,  and  two  of  potassium  carbonate. 
After  the  violent  readtion  attending  the  introdudlion  of 
the  aluminium  had  subsided,  the  crucible  was  urged  to 
whiteness  for  about  five  minutes ;  after  cooling  and 
breaking  the  same,  a  perfedt  round  button  consisting  of 
about  80  per  cent  silicon  was  obtained.  This,  after  care¬ 
fully  detaching  any  adhering  slag,  was  placed  in  a 
plumbago  crucible  in  contadt  with  about  twelve  times  as 
much  aluminium  as  the  button  originally  obtained,  to¬ 
gether  with  an  addition  of  two  parts  by  weight  of  metallic 
tin,  and  covered  with  a  layer  of  sodium  silicate.  The 
crucible  with  its  contents  were  then  subjedted  to  the  most 
powerful  heat  that  could  be  obtained  for  about  two  hours. 
After  cooling  and  breaking  the  piece  of  aluminium  con¬ 
tained  therein,  the  new  modification  was  obtained  in  large 
perfedt  crystals  posssessing  a  full  metallic  lustre,  and 
true  models  of  oblique  odtahedrons. 

After  dissolving  the  small  quantity  of  aluminium 
mechanically  entangled,  the  analysis  of  the  crystals 
denoted  the  existence  of  pure  silicon  only,  being  insoluble 
in  all  acids,  except  hydrofluoric  acid,  and  infusible. 

In  appearance  the  crystals  resemble  crystals  of  cast 
iron,  which  are  sometimes  met  with  upon  breaking  a  pig 
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of  that  substance,  the  largest  assuming  a  size  of  over 
half  an  inch  across  the  faces,  and  as  perfedt  as  a  crystal 
of  alum  ;  in  fadt,  it  would  be  difficult  to  say  as  to  what 
dimension  these  crystals  could  be  obtained,  as  the  author 
has  on  more  than  one  occasion  obtained  perfedt  models 
over  an  inch  and  a  half  in  length  and  thickness. 

Everton  Research  Laboratory, 

18,  Albion  Street,  Everton,  Liverpool, 


RAPID  PREPARATION  OF  CHROME  AND 
MANGANESE  AT  A  HIGH  TEMPERATURE. 

By  HENRI  MOISSAN. 

Chrome  and  manganese,  for  which  we  indicate  in  this 
paper  a  rapid  method  of  preparation,  are  most  commonly 
obtained  in  laboratories  by  reducing  the  oxide  by  means 
of  carbon.  Industry  has  utilised  this  readtion  for  pro¬ 
ducing  in  blast  furnaces  larger  quantities  of  ferro¬ 
manganese  and  of  ferro-chrome. 

The  use  of  the  eledtric  furnace  enables  us  to  convert 
these  long  and  difficult  redudtions  into  ordinary  ledture 
experiments. 

The  oxides  of  nickel  and  cobalt  are  also  rapidly 
reduced  by  means  of  carbon  in  the  eledtric  furnace. 
Under  these  conditions  we  have  obtained  cast  metals 
containing : — 

I.  II.  III.  IV. 

Ni  ..  ..  85-00  85-82  go-6o  94-06 

C  ..  ..  14-59  13-98  10-20  6-35 

A  specimen  of  cobalt  prepared  with  an  excess  of  oxide 
gave  us  in  three  successive  analyses  : — 

C  per  cent . 0726  0-732  0741 

Manganese. — Pure  manganese  oxide  is  mixed  with  coke 
and  ignited  in  the  arc.  On  operating  with  300  amperes 
and  60  volts  the  redudtion  is  complete  in  five  or  six  minutes. 
There  remains  at  the  bottom  of  the  crucible  a  regulus  of 
manganese  carbide  of  from  100  to  120  grms. 

The  redudtion  is  made  rather  more  slowly,  requiring 
from  ten  to  fifteen  minutes  with  a  voltaic  arc  measuring 
100  amperes  and  50  volts. 

On  operating  in  presence  of  an  excess  of  coke  the 
manganese  is  saturated  with  carbon  and  we  obtain  cast 
metals  yielding  on  analysis  the  following  figures: — 
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cess  of  oxide,  the  quantity  of  carbon  decreases  much, 
and  in  certain  ingots  we  do  not  find  more  than  from  4  to 
5  per  cent  of  carbon.  When  the  cast  manganese  thus 
prepared  contains  only  little  carbon,  the  metal  may  easily 
be  preserved  in  open  vessels  ;  but  as  soon  as  the  quantity 
of  carbon  increases,  the  moisture  of  the  air  quickly  de¬ 
composes  the  carbide.  Small  fragments  laid  in  water  are 
transformed  in  twenty-four  hours,  yielding  a  gaseous 
mixture  of  hydrogen  and  hydrogen  carbides. 

Chrome. — We  know  that  the  redudtion  of  chromium 
sesquioxide  by  carbon  is  much  more  difficult  than  that  of 
manganese  oxide.  This  operation  in  the  eledtric  furnace 
requires  only  from  eight  to  ten  minutes  if  we  have  at  cur 
disposal  a  current  of  350  amperes  and  50  volts. 

The  mixture  of  ignited  chromium  sesquioxide  and  of 
carbon  is  easily  reduced  and  leaves  a  brilliant  regulus, 
perfedtly  melted,  of  from  100  to  about  no  grms.  With  a 
current  of  50  volts  and  100  amperes  the  experiment  is 
made  on  a  smaller  quantity  of  substance  in  fifteen 
minutes  as  a  maximum. 

A  current  of  30  amperes  and  50  volts  suffices  to  yield 
a  regulus  of  10  grms.  in  thirty  or  forty  minutes. 

The  melted  metal  adheres  to  the  crucible.  According 
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as  the  quantity  of  oxide  or  of  carbon  predominates,  we 
obtain  a  metal  richer  or  poorer  in  carbon.  The  different 
specimens  obtained  under  these  conditions  gave  the  fol¬ 
lowing  figures  as  their  percentage  of  carbon  : — 

I.  II.  III.  IV, 

Cr  ..  ..  87-37  86-25  90-30  91-70 

C  ..  ..  11-92  12-85  9'47  8-6o 

If  we  obtain  this  cast  chrome  it  may  be  refined  by  a 
second  operation.  The  metallic  carbide  obtained  as 
above,  broken  into  coarse  fragments,  is  placed  in  a  coke 
crucible,  carefully  lined  with  chromium  oxide,  and  covered 
with  the  same  oxide.  This  mixture  is  submitted  anew  to 
the  temperature  of  the  eledtric  arc  ;  superficial  oxide  melts, 
then  the  metal  enters  into  fusion  and  loses  by  degrees  all 
the  carbon  which  it  contains.  The  chrome  thus  prepared 
being  heated  in  a  current  of  chlorine  is  converted  into  a 
volatile  chloride  without  leaving  a  trace  of  carbon. 

This  process  renders  it  possible  to  obtain  metallic 
chrome  rapidly  and  in  a  rather  large  quantity.  It  does 
not  require  a  very  important  outlay  if  we  have  at  disposal 
motor  power  produced  by  a  fall  of  water,  since  the 
dynamo  used  in  these  experiments  cost  only  1200  francs. 

This  redudtion  is  not  effedted  only  with  chromium  oxide 
produced  in  the  laboratory  ;  it  may  also  be  produced  from 
chrome  iron  as  met  with  in  nature.  We  then  obtained  a 
melted  and  perfedtly  homogeneous  alloy  of  iron  and 
chrome.  It  is  easy  to  convert  the  chrome  of  this  alloy 
into  a  chromate.  The  alloy,  coarsely  powdered,  is  thrown 
into  a  melted  bath  of  an  alkaline  nitrate ;  there  are  pro¬ 
duced  insoluble  ferric  oxide  and  alkaline  chromate  soluble 
in  water  and  capable  of  being  purified  by  re-crystallisa¬ 
tion. 

These  experiments  have  been  made  at  the  Conserva¬ 
toire  des  Arts  et  Metiers  by  the  kind  permission  of 
Colonel  Laussedat. — Coviptes  Rendus,  cxvi.,  No.  8. 


A  VOLUMETRIC  METHOD  FOR  THE 
DETERMINATION  OF  LEAD* 

By  F.  C.  KNIGHT. 

(Concluded  from  p.  129). 

The  lead  taken  for  the  following  experiments  was  dis¬ 
solved  in  5  c.c.  concentrated  nitric  acid,  Io  c.c.  concen¬ 
trated  sulphuric  acid  added,  and  evaporated  until  the  sul¬ 
phuric  acid  fumes  appeared.  To  the  mass,  when  cool, 
water  was  aeded,  and  the  sulphate  of  lead  filtered  off, 
washed  first  with  hot  water  acidified  with  sulphuric  acid, 
and  finally  with  hot  water  alone.  The  sulphate  of  lead 
was  then  rinsed  off  the  filter  into  a  beaker,  3  c.c.  concen¬ 
trated  hydrochloric  acid  added,  and  enough  water  to 
bring  the  bulk  to  about  100.  The  solution  was  boiled 
until  the  whole  of  the  sulphate  of  lead  was  dissolved  and 
2  grms.  of  pure  granulated  zinc  added.  After  an  adtion 
of  five  minutes,  an  additional  0-50  grm.  of  zinc  was  intro¬ 
duced,  and  the  solution  again  brought  to  the  boiling  point, 
when  10  c.c.  more  of  concentrated  hydrochloric  acid  were 
added.  In  a  few  minutes  all  of  the  zinc  had  dissolved. 
The  solution  was  decanted  from  the  lead  sponge,  the 
latter  washed,  re-dissolved  in  nitric  acid,  and  the  precipi¬ 
tation  as  oxalate  made  as  before  described.  The  results 
were  : — 


Weight  of 

KMn04 

W eight  of 

Per  cent 

Exp.  No. 

lead  taken. 

used. 

lead  found. 

obtained. 

Grm. 

C.c. 

14.. 

. .  0-22150 

42-9 

0-22007 

99-76 

15.. 

.  .  0-21134 

40-9 

0-20981 

99-32 

16 .  . 

.  .  0-20756 

40’2 

0-20632 

99'39 

17.  . 

. .  0-16683 

32-5 

0-16672 

9994 

The  a 

verage  percentage  obtained  being 

99-60. 

*  A  Paper  read  befoie  the  Colorado  Scientific  Society,  Nov.  7, 
1S92.  From  the  Journal  of  Analytical  and  Applied  Chemistry,  vi., 
No.  11. 
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Volumetric  Method,  for  the  Determination  0/  Lead. 


1  Chemical  News, 
l  March  24,  1S93. 


It  has  been  mentioned  that  when  pure  sulphate  of  lead 
in  hydrochloric  acid  solutions  is  precipitated  with  granu¬ 
lated  zinc  it  comes  down  in  a  coherent  spongy  mass. 
This  is,  however,  not  the  case  when  certain  impurities 
are  associated  with  the  precipitate,  notably  bismuth,  a 
not  uncommon  constituent  of  our  Western  ores.  _  _ 

When  the  sulphate  of  lead  is  impure,  the  piecipitated 
lead  comes  down  in  separate  pieces  which  are  with  diffi¬ 
culty  made  to  cohere,  or  the  complete  precipitation  may 
even  be  prevented.  The  presence  of  bismuth  especially 
is  likely  to  prove  vexatious  and  vitiate  coiredt  results  if 
proper  precautions  for  its  total  elimination  from  the  sul¬ 
phate  of  lead  are  not  taken.  The  deportment  of  bismuth 
in  solutions  is  so  interesting  that  a  mention  of  its 
behaviour,  where  it  exists  as  sulphate,  may  be  of  interest. 

L.  Laurent  observes  that  there  exist  two  sulphates  of 
bismuth,  the  one  soluble  and  the  other  insoluble  in  water. 
If  bismuth  be  dissolved  in  boiling  nitric  acid  and  sulphuric 
acid  added  to  the  solution,  there  is  at  times  an  abundant 
precipitate  produced,  and  at  others  none  whatever.  The 
precipitate  may  be  easily  soluble  in  small  quantities  of 
water,  and  again  remain  entirely  insoluble,  no  matter 
how  much  water  be  used.  These  phenomena  are  depen¬ 
dent  upon  the  relative  amounts  of  free  sulphuric  acid 
present  when  the  sulphate  of  bismuth  is  formed,  and  the 
temperature  of  the  solution.  If  sulphuric  acid  be  added 
to  a  cold  solution  of  nitiate  of  bismuth,  care  being  taken 
to  prevent  the  mixture  from  becoming  heated,  no  precipi¬ 
tate  will  be  produced.  If  an  excess  of  sulphuric  acid 
should  have  been  added,  a  sulphate  of  bismuth  will  be 
deposited  in  crystalline  needles,  which  is  scarcely  soluble 
in  sulphuric  acid,  but  extremely  so  in  water.  If,  however, 
a  solution  of  this  salt  be  heated,  whether  the  quantity  of 
water  be  large  or  small,  a  sulphate  of  bismuth  will  again 
be  gradually  precipitated  which  is  insoluble  in  either  hot 
or  cold  water,  even  if  a  considerable  quantity  of  sulphuric 
acid  should  have  been  added. 

I  have  found  that  the  difficulty  in  regard  to  effedting  a 
complete  solution  of  bismuth  maybe  obviated  if,  in  the 
treatment  of  ores  and  metallurgical  produ&s,  a  large  ex¬ 
cess  of  sulphuric  acid  is  added  to  the  nitric  acid  solution, 
so  that,  when  the  evaporation  takes  place  and  the  sul¬ 
phuric  acid  fumes  appear,  the  mass  will  still  be  in  a  fluid 
and  not  in  a  pasty  condition.  If  the  mixture  is  then 
allowed  to  cool,  and  cold  water  added  gradually  to  pre¬ 
vent  heating,  all  of  the  bismuth  goes  into  solution  and 
remains  so  for  a  sufficient  length  of  time  to  allow  a  filtra¬ 
tion  and  separation  from  the  sulphate  of  lead  to  be 
effected. 

Another  impurity  not  unlikely  to  contaminate  the  sul¬ 
phate  of  lead,  if  sufficient  excess  of  sulphuric  acid  is  not 
added,  is  antimony.  Such  antimony  would  also  be 
reduced  to  the  metallic  state  in  conjunction  with  the  lead 
by  the  zinc.  However,  in  reeffedting  the  solution  of  the 
lead  by  nitric  acid,  the  antimony  would  remain  as  the 
insoluble  oxide  and  thus  be  eliminated. 

The  following  experiments  demonstrate  that  even  con¬ 
siderable  quantities  of  bismuth  and  antimony,  when 
originally  present,  do  not  essentially  affedt  the  accuracy 
of  the  process.  Five  portions  of  lead  were  weighed  out, 
and  to  these,  severally,  100  m. grins,  each  of  metallic 
antimony  and  bismuth  were  added: — 


Exp  No. 

Weight  of 

KMnO 

Weight  of 

Percentage 

lead  taken. 

used. 

lead  found. 

obtained. 

M.grms. 

C.c. 

18  .. 

..  215-44 

41-9 

214-94 

99  76 

19  .. 

..  232-21 

45'1 

231-36 

99  63 

20 

..  258-58 

50-1 

257-01 

9938 

21 

..  244-50 

47-6 

244-18 

99-86 

22 

.  .  250-74 

48 '5 

248-80 

99’22 

the  sufficient  accuracy  of  the  method  for  all  technical 

PUIn°the  analysis  of  ores  and  furnace  products  the  follow¬ 
ing  plan  of  operation  has  been  found  most  suitable 

O  }  1  ...  ..  _ _  A'.  ~  f  i 


The  average  percentage  obtained  being  99-57. 

In  ordinary  pradtice  such  combinations  as  given  in  the 
experiments  just  noted  are  hardly  likely  to  be  met  with, 
and  the  results  obtained  are  an  ample  demonstration  of 


Place  1  grin,  or  0-50  grm.,  according  to  richness  of  the 
material,  in  a  four-inch  casserole  ;  add  15  c.c.  concen¬ 
trated  nitric  acid  and  15  c.c.  concentrated  sulphuric  acid  ; 
cover  with  watch-glass  and  heat  on  a  hot  plate  until  the 
decomposition  is  effected,  and  the  fumes  of  sulphusic  acid 
appear.  Remove  and  cool ;  when  cool,  gradually  add 
about  50  c.c.  of  cold  water,  heat  to  boiling,  and  immedi¬ 
ately  filter.  Wash  well  with  boiling  water  slightly  acidi¬ 
fied  with  sulphuric  acid,  and  finally  with  plain  hot  water. 
Now  rinse  the  insoluble  residue  into  a  beaker  of  about 
200  c.c.  capacity,  using  not  more  than  50  c.c.  water;  add 
5  c.c.  concentrated  hydrochloric  acid,  cover  with  watch- 
glass,  and  boil  briskly  for  five  minutes.  The  sulphates  of 
lead  and  lime  pass  into  solution. 

If  much  silica  and  sulphate  of  barium  be  present,  it  is 
well  to  filter  and  wash  well  with  boiling  water.  If  such 
filtration  is  undertaken,  it  must  be  done  rapidly.  Small 
amounts  of  silica  do  not  interfere,  but  larger  quantities 
prevent  the  subsequent  precipitation  of  the  lead  in  one 
spongy  mass. 

Dilute  the  solution  with  water  to  about  xoo  c.c.,  keeping 
it  hot,  but  not  boiling.  Now  add  2  grms.  of  granulated 
zinc.  The  lead  begins  immediately  to  be  deposited  as  a 
metallic  sponge.  When  the  action  of  the  acid  on  the 
zinc  has  apparently  ceased,  add  an  additional  0-50  grm. 
After  five  minutes  the  solution  is  again  boiled  for  a  few 
minutes,  and  then  10  c.c.  concentrated  hydrochloric  acid 
added.  This  dissolves  the  remainder  of  the  zinc  very 
quickly,  and  when  the  readlion  is  completed  the  lead 
sponge  will  be  found  floating  on  the  surface  of  the  liquid. 
Decant  solution,  wash  the  lead  sponge  with  cold  water, 
and  press  it  out  flat  with  the  finger.  Dissolve  it  in  1  c.c. 
concentrated  nitric  acid  and  20  c.c.  hot  water.  Add  now 
a  slight  excess  of  carbonate  of  sodium  (the  salt  is  prefer¬ 
able  to  the  solution),  and  re-dissolve  the  precipitated  car¬ 
bonate  of  lead  by  adding  5  c.c.  strong  acetic  acid  ;  add 
20  c.c.  of  95  per  cent  alcohol,  heat  the  solution  to  65°  C., 
and  precipitate  the  lead  with  a  saturated  solution  of  pure 
crystallised  oxalic  acid.  The  lead  comes  down  at  once 
as  a  dense  white  crystalline  precipitate.  Stir  briskly  until 
the  precipitate  settles  rapidly,  leaving  a  perfectly  clear 
supernatant  liquid.  Filter  and  wash  precipitate  three 
times  with  a  hot  mixture  of  alcohol  and  water  (1  :  1),  and 
then  four  times  with  hot  water  alone.  (In  washing  the 
precipitate  it  is  well  to  use  a  fine  jet,  keeping  the  stream 
on  the  filter  and  not  allowing  it  to  flow  on  the  glass,  as 
otherwise  the  precipitate  is  apt  to  creep  upon  the  funnel, 
and  thus  occasion  loss).  When  thoroughly  washed,  the 
precipitate  is  rinsed  into  a  flask  or  beaker  with  about  50 
c.c.  hot  water,  5  c.c.  concentrated  sulphuric  acid  added, 
and  the  oxalic  acid  determined  by  permanganate  of  potas¬ 
sium  solution  in  the  usual  way. 

The  only  precautions  to  be  observed  are  those  which 
have  already  been  mentioned  with  reference  to  bismuth, 
and  when  large  amounts  of  silica  or  sulphate  of  barium 
are  present. 

As  the  ratio  of  the  atomic  weight  of  lead  to  that  of  the 
combined  oxalic  acid  is  very  high,  any  error  occurring  in 
the  titration  will  be  magnified.  It  is  advisable,  therefore, 
to  use  quite  dilute  solutions  of  permanganate  of  potassium, 
the  strength  of  this  being  not  greater  than  1-58  grms. 
KMu04  to  one  litre,  which  will  give  a  strength  of  solution, 
1  c.c.  equals  about  50  m.grms.  of  lead. 

The  standard  of  the  solution  in  terms  of  lead  is  ob¬ 
tained  by  multiplying  the  standard  in  terms  of  crystal¬ 
lised  oxalic  acid  by  1-6428. 

The  time  involved  in  the  execution  of  the  method  on  a 
single  assay  occupies  from  thirty-five  to  forty  minutes, 
and  the  carrying  out  of  a  number  of  assays  simultaneously 
is  easily  feasible. 

The  following  results  indicate  what  concordance  can  be 
obtained  by  the  method 
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Exp.  No.  Per  cent. 


23.  Broken  Hill  ore .  27-61  —  27-50 

24.  Silver  precipitate  of  leaching 

process  . 28-86 — 28-75 

25.  Oxidised  ore .  2-56—  2  66 

26.  Galena  associated  with  pyrite  and 

chalcopyrite  .  22-25 — 21-95 

27.  Galena  ore  (gravimetric,  66-75  per 

cent  of  lead)  . 66-58  — 66  66 

28.  Oxidised  ore . 41-04 — 41-29 


GRAVIMETRIC  COMPOSITION  OF  WATER.* 

By  W.  DITTMAR,  LL.D.,  F.R.S.,  F.R.S.E., 
and  J.  B.  HENDERSON. 

(Continued  from  p.  127). 


After  attaching  the  oxide  of  copper  and  the  water- 
receptacles,  several  litres  of  hydrogen  were  allowed  to 
pass  through  the  cold  apparatus  to  make  sure  of  every 
trace  of  enclosed  air  being  eliminated,  and  only  then  the 
gas  under  the  reduction-tube  was  lighted.  As  soon  as 
the  oxide  of  copper  comes  up  to  a  certain  temperature, 
which  lies  below  redness,  the  hydrogen  current  collapses 
—  the  gas  being  converted  completely  into  water  by  the 
first  short  layer  of  oxide  which  it  strikes  against.  While 
the  formation  of  liquid  water  progresses,  the  water- 
receptacle  lies  in  an  ice-bath  to  minimise  the  weight  of 
water  which  passes  into  the  U-tube  ;  but  as  soon  as  the 
oxide  appears  to  be  completely  reduced,  a  water-bath  of 
the  temperature  of  the  laboratory  is  substituted,  so  that 
as  little  as  possible  of  the  vapour  of  water  in  the  appa¬ 
ratus  is  driven  out  into  the  air,  while  the  water  expands 
in  rising  up  to  the  temperature  of  the  balance. 

The  experiment  requires  constant  attention,  but  could 
not  be  said  to  be  difficult  of  execution.  When  all  the 
oxide  of  copper  has  apparently  suffered  redudion  to  metal, 
the  process  is  continued  for  a  while  to  make  sure  that  the 
reduction  really  is  complete;  the  lamps  under  the  mag¬ 
nesia  bath  are  then  turned  off,  and  hydrogen  is  allowed 
to  pass  through  the  apparatus  until  the  copper  is  quite 
cold.  The  redudion-tube  and  the  water  apparatus  are 
then  detached  from  the  rest  of  the  apparatus  and  prepared 
for  the  balance  by  passing  a  current  of  vitriol-dried  air 
through  them  to  expel  the  hydrogen.  The  water  recep¬ 
tacle  is  then  closed  by  an  indiarubber  cap  at  the  outlet 
end,  and  by  means  of  a  closely  fitting  though  not  ground 
in  stopper,  as  shown  by- Fig.  4,  the  redudion-tube  by  its 
stopper  and  cap  as  explained  before,  the  U-tubes  by 
turning  their  stoppers.  The  weighings  are  effeded  in  the 
way  already  explained. 

Before  attempting  a  real  synthesis  we  carried  out  those 
“blanks”  and  quasi-"  blanks  ”  which  were  detailed  in 
the  sedion  on  Dumas’s  work,  and,  to  us,  served  as  useful 
rehearsals. 

The  results  of  our  syntheses  proper  are  given  in  the 
following  table,  which  includes  all  the  experiments  which 
we  made,  except  one  or  two  which  had  to  be  stopped  in 
their  middle  on  account  of  breakdowns  ;  the  table,  in  other 
words,  includes  all  those  of  our  experiments  which  were 
really  completed.  In  a  publication  like  the  present,  it  is 
not  right  to  exclude  any  experiment  or  experiments, 
because  the  result  is  not  to  the  taste  of  the  experimenter; 
but,  on  the  other  hand,  he  is  the  only  person  competent 
to  say  which  of  the  results  should  be  “  blackened.” 

As  our  table  gives  only  the  net  weights,  we  will  give 
all  the  details  of  one  of  the  experiments  : — 

Experiment  VIII. 


Weight  of  redudion-tube  +  oxide 

of  copper .  ••  tare  +  36-3740  grm. 

Weight  of  redudion-tube  +  inetallic 

copper .  lard  +  19-2814 

Hence,  oxygen  S,  uncorreded  17-0926 
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Water-flask  after  the  experiment.,  tare  +  25-3239 
Water-flask  before  the  experiment  tare  +  6-1363 

Hence,  liquid  water .  19-1876  — w0 

First  U-tube  following  the  water- 

flask  after  the  experiment  . .  ..  tare  +  9*1488 

The  same  before  the  experiment  ..  tare  +  9-0970 

Hence,  condensed  steam  .  ..  0-05 18  —  w' 

Second  U-tube  (H2S04),  after  the 

experiment .  ..  ..  tare  +  2-6812 

The  same,  before .  tare  +  2-6805 

Hence,  condensed  steam  .  ..  o‘oooj  —  w" 

Third  U-tube  (P205),  after  ..  ..  tare  +  10499 

The  same,  before . tare  +  10496 

Hence,  condensed  steam  .  ..  0-0003  =  w"' 

Hence,  water  -  weight  uncor¬ 
reded  =  w0  +  no'  +  w"  +  w"'  =  19 -2404  =  W 
Oxygen-weight  uncor.  =  S  =  17-0926 

Hence,  W  -  S  (hydrogen)  =  ..  2-1478  =  /* 


Hence  h  :  S  =  0-12566,  whence  (for  0  =  16)  H  =  1-00526. 

In  this  experiment,  for  the  first  time,  phosphoric  anhy¬ 
dride  tubes  were  used  in  conjundion  with  vitriol-tubes 
for  drying  the  gas  after  leaving  the  copper-gauze  tube 
and  water  receptacle,  respedively.  In  all  the  preceding 
experiments,  only  two  successive  U-tubes  with  vitrioled 
pumice  were  used  at  either  place.  Tire  above  number 
(iv"’)  shows  that,  in  Experiment  8  at  least,  the  P205-tube 
might  have  been  dispensed  with. 

In  the  following  table,  the  headings  of  the  columns 
refer  to  the  Proc.  Phil.  Soc.  of  Glasgow]  S  stands  for 
loss  of  weight  suffered  by  the  oxide  of  copper  through  its 
redudion  to  metal;  w0  for  the  weight  of  the  liquid  part 
of  the  water;  w  for  the  water  colleded  in  the  U-tubes 
attached  to  the  water-receptacle ;  W  for  w0  +  iv  ;  H  for 
the  uncorreded  atomic  weight  of  hydrooen  referred  to 
0  =  i6. 

Table  of  Results. 

Page..  68  70  72  74  76  78 

No.  ..  (r)  (2)  (3)  (4)  (5)  (6) 

S  4-26195  6-71315  5-53935  10-03585  10-3715  10-5256 

w0  4-7604  7-5038  6  20145  11-20945  11-6055  1 1 7933 

w  0-0376  0-0465  0-03575  0  0838  0-0673  0  0500 

W  4-7980  7-55025  6-2372  11-29325  11-6728  11-8433 

H  1-0061  0-9977  i'oo8o  1-0024  1-0037  10015 

Page  80  82*  84  86  88  90  92 

No.  (7)  7 .a  (8)  (9)  (10)  (n)  (12) 

S  10-4243  17-0926  18-5234  16-2367  15-4598  17-11485 

w 0  ii"6go2  191876  20-78495  1909975  17-3691  192266 

w  0-0415  0-0528  0-0494  0-04065  0-03325  0-0365 

W  11-7317  19-2404  20-83435  19-1404  17-40235  19-2631 
H  1-0033  1-00526  0-9981  1-4307  1-00527  1-0041 

*  A  break-down. 


Summary. 

Uncorrected  Values  for  IT  Found. 
(No.  10  excluded.) 


No. 

H. 

No, 

H. 

2  .  . 

0-9977 

.  .  12  .  . 

1-0041 

9  ..  .. 

0-9981 

. .  II..  .  . 

1-0053 

6  . .  .. 

1-0015 

. .  8  . .  » i 

1-0053 

4  . .  .. 

1-0024 

. .  1  . . 

1-0061 

7  ..  .. 

1-0033 

3  ••  •• 

rooSo 

5  ..  ..  1-0037 

Mean  of  the  11  values  =  1-0032. 

Probable  error  of  a  single  determination  = 

^0-0021. 

Probable  error  of  the  mean  =  ^0-00064. 


The  value  W :  S,  even  if  taken  in  its  empirical  sense, 
is  ir.feded  with  an  error  which  we  had  no  idea  of  when 
the  experiments  were  made  ;  we  refer  to  the  presence  of 
sulphurous  acid  in  the  hydrogen  used.  The  quantity  of 
this  impurity  per  litre  of  gas  used  could  not  have  been  as 
great  as  in  Dumas’s  case,  because  the  two  vitriol  tubes 
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Gravimetric  Composition  of  Water. 
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which  followed  our  copper-gauze  tube  were  very  small 
compared  with  Dumas’s.  To  form  an  idea  of  the  probable 
magnitude  of  our  error,  we  calculated  the  experiments 
tabulated  under  heading  III.,  as  so  many  determinations 
of  the  sulphurous  acid  per  litre  of  total  hydrogen  used, 
taking  every  grm.  of  oxygen  used  in  a  synthesis  as  corre¬ 
sponding  to  i-5  litres  of  hydrogen,  measured  moist  over 
water  at  (we  said)  15°  and  748  m.m  dry  gas  pressure. 
The  results  varied  from  a  very  small  negative  quantity 
to  o’2i7  m.grm.  as  a  maximum,  the  mean  was  0*082 
m.grm.*  Assuming  that  the  S02  in  the  hydrogen 
used  in  the  syntheses  just  tabulated  amounted  to  0‘2 
m.grm.  per  litre,  we  arrive  at  H20  :  O  =  1-12506,  or 
H  —  1-0005  as  corrected  numbers.  But  o-2  m.grm.  per 
litre  is  more  than  the  hydrogen  can  be  assumed  to  have 
actually  contained  ;  hence  the  proper  mode  of  interpreting 
the  result  is  to  say  that  the  true  value  for  W :  S  lies 
somewhere  between  1*12506  and  1*1254,  or  that  of  H 
between  1*0005  and  10032.  But,  whichever  value  we 
choose,  we  must  correct  it  for  the  air  displaced  by  the 
copper  and  copper  oxide,  and  for  the  air  displaced  by  the 
water.  Strictly  speaking,  each  of  our  experiments  should 
be  correded  by  itself;  but,  considering  that  our  values 
for  H  oscillate  between  0-9977  and  it  suffices  to 

corred  their  mean,  or  to  view  the  eleven  experiments  as, 
so  to  say,  one  experiment  and  corred  its  result. 

In  the  eleven  experiments  which  we  allowed  to  vote, 
the  total  quantities  of  oxygen,  water,  and,  by  difference, 
hydrogen  found,  were  as  follow  : — 


Oxygen.  Water.  Hydrogen. 

126-0624  141-8667  I5’8°435 

Or,  reducing  to  1  grm.  or  8  grms.  of  oxygen,  res- 
pedively — 

I  1-125369  0-125369 

8  —  1-00295 


copper  and  the  metallic  copper  must  both  be  presumed 
to  have  contained  absorbed  gases  which  were  weighed  as 
so  much  oxide  and  metal  respedively.  Hence,  when  we 
came  to  carry  out  our  second  seiies  of  syntheses  (which 
we  projeded  as  soon  as  we  had  discovered  the  reducing 
adion  of  hydrogen  on  vitriol),  we  decided  upon  weighing 
our  oxygen  in  the  Dumas  fashion,  and  did  so  {vide  infra') , 
and  after  the  completion  of  that  second  series,  it  struck 
us  that  we  might  utilise  the  redudion-tube  used  in  it  for 
a  summary  determination  of  the  full  corredion  which  the 
oxygen  weights  of  the  first  series  are  liable  to.  For  this 
purpose  1x5  grms.  of  the  kind  of  oxide  of  copper  which 
had  been  used  in  the  second  series  were  placed  in  the 
redudion-tube  and  subjeded  to  exadly  the  same  sequence 
of  operations  as  would  have  been  involved  in  a  synthesis 
of  water,  with  this  difference  only,  that  the  oxide  as  well 
as  the  metal  was  weighed  twice,  namely,  once  in  air 
against  an  open  tare-tube,  and  once  in  vacuo  against 
another,  close,  tare-tube.  In  the  case  of  the  metal  the 
weighing  in  air  came  last,  and  it  must  be  stated  that  the 
hydrogen-vacuum  was  just  undone  and  no  more  by  letting 
in  dry  air  before  the  tube  went  to  the  balance.  Two 
experiments  were  made  in  this  manner,  each  with  very 
nearly,  but  not  exadly,  115  grms.  of  oxide.  The  results 
were  as  follow  ; — 

Weight  of  Oxygen  Found. 

Experiment  I.  Experiment  II. 

S,  from  weighings  in  air, 
uncorreded . 21-5128  20-6520  grm. 

S0,  by  weighings  in  vacuo  . .  21-5322  20-6727  „ 

Hence,  S0-S= .  0-0194  0-0207  »> 

—or,  taking  for  each  of  the  two  quantities,  the  mean  of 
the  two  experimental  numbers,  8  =  21-0824,  S0  =  2i"io245, 
S0  —  S  =  o-o2oo5,  whence — 


Leaving  the  sulphurous  acid  on  one  side  for  a  moment, 
we  must  now  reduce  both  the  oxygen  and  the  water  to 
the  vacuum. 

The  Oxygen. —  Duplicate  determinations  of  the  specific 
gravities  of  the  oxide  of  copper  used,  and  of  a  specimen 
of  the  reduced  copper  obtained  in  an  experiment  gave 
the  following  results  :  — For  the  copper,  8-6959  and  8-7074 
—mean  8-7016;  for  the  oxide,  6-1417  and  6-1420— mean 
6-1418.  In  all  the  four  determinations  the  temperature 
was  150;  yet  we  may,  without  committing  a  serious  error, 
read  the  specific  gravities  as  giving  the  weights  of  x  c.c., 
and  take  the  volume  of  1  grm.  of  oxide  of  copper  as 
=  0-16282  c.c.,  and  the  volume  of  1  grm.  of  metallic 
copper  as  =  0-11492  c.c.  The  oxide  of  copper,  however, 
was  not  pure  CuO,  but  something  between  it  and  Cu20. 
The  composition  of  the  oxide,  passing  from  experiment 
to  experiment,  was  not  by  any  means  constant,  but  in 
one  it  was  ascertained  to  correspond  to  the  formula 
0  +  1-0985  Cu.  Assuming  this  formula  and  the  above 
specific  volumes  to  hold  all  round,  we  have,  per  16  grms. 
of  oxygen,  for  the  volume  of  the  oxide  of  copper,  14  850 
c.c.,  for  that  of  the  metal  8  912  c.c.,  hence  for  the  volume 
of  the  oxygen  5-938  c.c. ;  but  this  volume  of  air  of  150 
and  760  m.m.  pressure  weighs  5-938x1-2267  m.grms. 
Hence,  for  1  grm.  of  oxygen  the  correction  is  =+0-4553 
m.grm.,  and  this  added  to  the  above  1  grm.  gives  1-000455 
grms.  as  the  true  weight  of  the  oxygen.  The  1*125  grms. 
of  water  displace  1-38  m.grms.  of  air,  hence  the  true 
weight  of  the  water  =  1-12675  grms.  Hence  we  have, 
for  1  grm.  of  oxygen,  0-12624  grm.  of  hydrogen,  and  fcr 
8  gtms.  of  oxygen,  i-oogg  =  H  grm.  Allowing  0-0014 
for  the  sulphurous  acid  we  have  H  =  1-0085^0-0014,  on 
account  of  the  uncertainty  in  this  correction.  But,  un¬ 
fortunately,  this  is  not  the  whole  of  the  uncertainty,  for 
this  reason  :  in  the  first  instance,  that  the  oxide  of 


*  The  determinations  here  referred  to  have  since  been  re-calcu¬ 
lated,  and  suffered  considerable  corrections,  yet  we  retain  the  result 
feeling  sure  that  o-2  m.grm.  of  S02  per  litie  is  about  as  good  a 
guess  as  it  is  possible  to  make. 


S0-S 

— g — =  0-000950, 

or  0-950  m.grm.,  for  the  weight  of  air  displaced  by  1  grm. 
of  oxygen  ;  and  it  is  perhaps  as  well  to  note  that  the 
result  would  have  been  the  same,  practically,  if  the 
metal,  previous  to  its  first  weighing,  had  been  allowed  to 
take  up  a  few  m.grms.  of  atmospheric  oxygen.  The  above 
calculation,  based  on  our  determinations  of  the  specific 
gravities  of  the  oxide  and  metal,  gave  only  0-4553  m.grm. 

• — -a  very  considerable  difference  which  cannot  be  ex¬ 
plained  by  observational  errors,  nor  by  the  admitted  faCt 
that  the  oxide  used  throughout  the  syntheses  was  not 
constant  in  its  composition,  and  even  that  used  for  the 
specific  gravity  determination  was  not  proved  to  have  the 
composition  0  +  4-0985  Cu  adopted  for  the  calculation  of 
the  correction  for  1  grm.  of  oxygen,  because  we  may  well 
presume  that  the  value  of  a  given  quantum  of  oxide  of 
copper,  which  contains  a  small  excess  of  metal  (over  and 
above  that  corresponding  to  CuO),  is  very  nearly  the 
same  as  if  the  surplus  copper  were  present  as  a  mere 
admixture  of  reduced  metal.  If  we  are  right  so  far,  then 
we  have  for  the  volume  of  O  +  nCu  grm.  of  this  kind  of 
oxide  the  equation,  o  ii492nCu  +  A;  =  o-i8926(nCu  +  0), 
where  x  stands  for  the  volume  of  0  =  i6  grms,  of  oxygen. 
For  the  volume  of  1  grm.  of  oxygen  we  have — 

—  =  o'i628  +  o-i893», 

16 

and  for  the  weight  of  air  displaced  by  1  grm.  of  oxygen 
at  150  and  760  m.m.,  the  same  X  1-2267  m.grm.  Hence, 
by  computation — 

Weight  of  air  displaced  by 
For  n  —  1  grm.  of  oxygen. 

i  °'43I9  m.grm. 

f°9S5  0-4553  » 

i,2585  0-4925  „ 

We  have  reason  to  assume  that  1-258  was  about  the 
maximum  value  which  n  ever  assumed  in  the  course  of 
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our  syntheses,  and  yet  the  corresponding  air  displacement 
(0-4925)  is  still  far  below  the  value  o-95  found  by  direcSl 
experiment.  The  difference,  great  as  it  is,  must  be 
charged  against  the  absorbed  gases. 

The  S  of  the  syntheses,  however,  is  liable  to  an  addi¬ 
tional  corredtion,  because  in  these  the  metallic  copper, 
before  being  weighed,  was  exposed  to  a  long-continued 
current  of  dry  air,  from  which  it  must  be  presumed  to 
have  taken  up,  however  small,  a  quantity  of  oxygen 
chemically.  For  a  guess  at  the  probable  magnitude  of 
this  error,  we  re-heated  the  metal  obtained  in  Experiment 

I.  in  hydrogen,  and  next  re-weighed  it  in  vacuo.  We 
then  allowed  4-5  litres  of  dry  air  to  pass  over  it,  and 
weighed  it  in  an  air-vacuum.  As  a  last  step,  the  vacuum 
was  undone  by  admitting  hydrogen,  this  hydrogen 
pumped  out,  and  the  metal  weighed  in  a  hydrogen 
vacuum.  We  found,  for  the  weight  of  the  tube  and 
contents — 

(1)  Pure  copper  in  hydrogen 

vacuum .  ..  tare  +  8-0012  grms. 

(2)  Slightly  oxidised  copper 

in  an  air  vacuum. .  ..  tare  +  8*1056  ,, 

(3)  The  same  in  a  hydrogen 

vacuum . tare  +  8-0153  ,, 

From  (1)  and  the  mean  of  (2)  and  (3)  we  have  weight  of 
oxygen  absorbed  as  Cu20  =  i4,25  m.grm. 

To  utilise  the  present  experiment  as  a  means  for  cor- 
redting  the  oxygen  weights  found  in  the  syntheses,  let  us 
assume  that  the  metallic  copper  obtained  in  the  first  test 
experiment,  after  having  been  weighed  (as  pure  Cu)  in 
vacuo ,  had  been  allowed  to  combine  with  14-25  m.grm.  of 
oxygen  before  being  weighed  in  air.  The  uncorredted 
oxygen  weight  then  would  have  been  21-5128—0-01425 
grin.,  but  the  true  value  S0  would  have  been  the  same  as 
reported.  Hence  (substituting  the  means  of  the  two 
values  S0  and  S  for  those  found  in  Experiment  I.),  we 
have — 

Faulty  oxygen  weight,  S==  ..  2i'o68i5  grms. 

True  oxygen  weight,  S0=  •  . .  2rio245  ,, 

Hence,  S0-S= .  34-30  m.grms. 

—and,  consequently,  for  the  corredtion  per  S  =  i  grm.  the 
value  +  1-6281  m.grm.  From  our  notes  concerning  the 
volumes  of  air  which,  in  the  syntheses,  were  passed  over 
the  metal  to  be  weighed,  we  conclude  that  in  these  the 
weight  of  oxygen  taken  up  by  unit  of  copper  was  less 
than  it  was  in  the  test-experiment  ;  we,  therefore,  now 
proceed  to  corredt  the  data  afforded  by  the  sum  of  the 
syntheses  on  the  basis  of  three  successive  assumptions. 

I. — The  oxygen  taken  up  amounted  to  i4'25  m.grm.  per 
S  =  2i'o68  grm. 

Oxygen.  Water.  Hydrogen. 

Uncor.  numbers,  as 


above .  1  i'  125369 

Corrections  ..  ..  +0-001628  +0-001382 
Corrected  numbers  1-001628  1-126751  0-125123 


Or  reducing  to  S0=i, 

1  —  0*124920 

whence  ^  =  0-99936. 

II.  — The  oxygen  taken  up  amounted  to  7-0  m.grm.  per 
S  =  21-068  grm. 

Oxygen.  Hydrogen. 

Corrected  numbers  ..  ..  1  0-125309 

whence  H0  =  1-00247. 

III.  — There  ivas  no  oxygen  taken  up  at  all. 

Oxygen.  Hydrogen. 

Corrected  numbers  ..  • .  1  0*125681 

whence  H0  =  1*00545. 


If  our  guess  at  the  correction  for  the  sulphurous  acid 
be  correct,  each  of  the  three  numbers  for  H0  must  be 
diminished  by  0-0014,  but  this  correction,  under  the 
circumstances,  is  not  worth  applying. 

(To  be  continued). 


NOTE  ON  THE  DETECTION  OF  BROMINE, 
CHLORINE,  AND  IODINE  IN  THE 
SAME  MIXTURE. 

By  F.  P,  DUNNINGTON. 

In  the  article  of  Mr.  Lyman  F.  Kebler  (your.  Anal.  App. 
Chem.,  vi.,  569)  upon  this  subject,  he  gives  a  resume  of 
the  methods  employed,  and  alludes  to  the  necessity  of 
employing  soluble  haloid  salts  for  the  most  satisfactory 
of  the  processes. 

For  some  years  I  have  with  satisfaction  used  a  method 
which  I  have  recently  put  in  print  in  the  second  edition 
of  Professor  F.  P.  Venable’s  “  Qualitative  Analysis,” 
1892,  p.  46.  It  is  as  follows: — From  a  solution  acidified 
with  nitric  acid  precipitate  the  silver  salts  of  these  acids 
with  silver  nitrate  solution  ;  having  filtered  off  and  washed 
this  precipitate,  treat  it  in  a  test  glass  with  a  few  drops 
of  very  dilute  sulphuric  acid  and  a  bit  of  zinc ;  when  the 
dark  spongy  mass  of  metallic  silver  is  formed,  pour  off 
the  solution  of  the  zinc  salts  and  examine  it  for  iodide, 
bromide,  and  chloride  by  the  method  of  Professor  Edward 
Hart. — your.  Anal.  App.  Chem.,  vol.  vi.,  p.  611. 


A  Novel  Theory  of  Dyeing. — It  is  well  known  that 
two  theories  have  been  maintained  in  explanation  of  the 
process  of  dyeing.  According  to  the  one — the  so-called 
mechanical  view — the  process  is  a  simple  absorption, 
similar  to  that  by  which  animal  charcoal  takes  up  gases 
and  liquids  and  retains  them  in  its  pores.  The  other 
theory,  traces  the  phenomena  of  dyeing  to  definite  com¬ 
binations.  Neither  of  the  above  theories  is  perfectly 
satisfactory.  In  consequence,  M.  Witt  has  put  forward 
a  theory  in  which  he  assimilates  tinctorial  operations  to 
the  phenomena  of  solution,  or,  in  other  words,  to  com¬ 
bination  in  indefinite  proportions.  He  maintains  that 
the  colouring-matter  is  dissolved  in  the  fibre,  which  be¬ 
comes  dyed  only  if  its  affinity  for  the  colouring-matter  is 
greater  than  that  of  the  previous  solvent.  Thus,  wool  is 
dyed  by  magenta  dissolved  in  water,  but  is  not  dyed  if 
the  colour  is  dissolved  in  pure  alcohol.  If  the  solvent 
powers  of  the  fibre  and  of  the  water  are  approximately 
equal,  there  is  established  a  kind  of  equilibrium,  and  the 
dye-bath  does  not  become  completely  exhausted.  If  the 
solvent  power  of  the  fibre  is  less  than  that  of  the  water 
there  is  no  dyeing.  In  this  case  the  solvent  power  of 
the  water  may  be  decreased  by  adding  sodium  chloride 
or  sulphate,  &c.  Or  the  solvent  power  of  the  fibre  may 
be  heightened,  e.g.,  by  chloring  wool,  or  by  depositing 
sulphur  upon  it,  or  by  mercerising  cotton. — E.  Noelting, 
Revue  des  Sciences. 

On  Calcium  Tartrate  Extracted  from  the  Dregs 
of  Distilleries,  its  Determination  and  its  Refining, — 
Ch.  Ordonneau. — The  author  took  up  the  idea  some 
years  ago  to  extract  the  tartaric  acid  from  the  residues 
of  wine-distilleries  in  the  form  of  calcium  tartrate.  He 
infers,  on  statistical  evidence,  that  if  these  residues  had 
been  utilised  in  the  Charentes  in,  e.g.,  1875,  tartaric  acid 
could  have  been  obtained  sufficient  ior  the  demand  of  the 
whole  of  Europe.  M.  Ordonneau  gives  a  method  for  the 
determination  of  tartaric  acid  more  accurate  than  the 
Goldemberg  process.  This  process  will  be  inserted  in 
full. — Bull,  de  la  Soc.  C him.  dc  Paris,  ix.-x.,  No.  3. 
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THE  DETECTION  AND  DETERMINATION  OF 
ARSENIC.* 

By  JOH.  THIELE. 

(Continued  from  p.  126). 

3.  On  the  Use  of  Platinised  Zinc  in  the  Marsh 
Apparatus. 

In  testing  for  arsenic  with  the  Marsh  apparatus  it  is  uni¬ 
versally  customary  to  expedite  the  solution  of  the  zinc 
by  adding  a  few  drops  of  solution  of  platinum.  Thiele, 
however,  makes  the  observation  that  this  addition  o 
platinum  diminishes  the  sensitiveness  of  the  reatflion— 
perhaps  in  consequence  of  the  formation  of  platinum 
arsenide— so  that  small  quantities  of  arsenic  may  quite 
escape  recognition.  Thus,  with  platinised  zinc,  using 
hydrochloric  acid  as  generating  liquid,  o-o5  m.grm. 
arsenious  acid  gave  a  moderately  strong  mirror,  but 
decidedly  fainter  than  with  non-platinised  zinc.  If  only 
o‘o2  m.grm.  of  arsenious  was  present,  the  rea&ion 
failed  entirely  in  nine  out  of  eleven  trials  ;  whilst  the 
same  quantity  of  arsenic  without  platinum  always  gave 
distinift  mirrors.  Quite  identical  results  were  obtained 
with  an  addition  of  platinum  and  dilute  sulphuric  acid. 
The  sensitiveness  of  the  reaction  cannot  be  here  deter¬ 
mined,  as  the  very  pure  zinc  employed  was  substantially 
insoluble  in  the  absence  of  platinum. 

Zinc  may  be  platinised  by  immersion  in  a  10  per  cent 
solution  of  platinum  chloride  and  subsequent  rinsing,  or 
by  adding  3  to  4  drops  of  this  solution  to  the  contents  of 
the  apparatus.  Before  adding  the  arsenical  solution  or 
substance  it  is  necessary  to  wait  until  the  platinum  has 
been  completely  deposited. 

4.  On  the  Precipitation  of  Arsenic  Acid  with 
Hydrogen  Sulphide. 

Thiele  has  investigated  this  method,  and  confiims 
essentially  the  results  of  Brauner  and  F.  Tomicek,  of 
Le  Roy  W.  McCay,  and  R.  Bunsen. 

Arsenic  acid  is  precipitated  as  arsen  pentasulphide  from 
an  acidified  hot  solution  of  hydrogen  sulphide,  whilst  if 
the  current  of  gas  is  slow  a  mixture  of  pentasulphide  and 
trisulphide  is  thrown  down. 

If,  on  the  other  hand,  a  solution  of  arsenic  acid  in  con¬ 
centrated  hydrochloric  acid  is  treated  in  the  cold  with  a 
rapid  cuirent  of  sulphuretted  hydrogen  we  obtain  a  mix¬ 
ture  of  pentasulphide  with  sulphur  and  trisulphide. 

According  to  the  author’s  experiments  arsenic  acid  is 
thrown  down  from  a  hot  hydrochloric  solution  partially 
as  sulphide,  even  with  a  rapid  current  of  hydrogen  sul¬ 
phide  if  the  gas  is  diluted. 

J.  Mayrbofer  has  made  the  observation  that  arsenic 
acid  is  reduced  to  arsenious  acid  by  highly  concentrated 
hydrochloric  acid.  According  to  an  experiment  of  the 
author’s  no  appreciable  reduction  of  the  arsenic  acid 
takes  place  at  the  ordinary  temperature  if  it  is  dissolved 
in  hydrochloric  acid  of  specific  gravity  1*15. 

Concerning  the  determination  of  arsenic  by  its  quantita¬ 
tive  volatilisation  as  arsenic  hydride,  numerous  experi¬ 
ments  have  been  made  which  so  far  have  not  led  to  any 
satisfactory  results.  F.  W.  Schmidt  (Zeit.  f.  Anorg. 
Chetnie)  has  resumed  the  experiments,  having  observed 
that  the  arsenic  in  commercial  zinc  powder  may  be  com¬ 
pletely  volatilised  as  arsenic  hydride  by  treatment  with 
hydrochloric  acid. 

In  the  first  place  the  proportion  of  arsenic  in  the  zinc 
powder  was  accurately  determined  as  follows: — 

Ten  grms.  zinc  powder  were  cautiously  dissolved  in 
concentrated  nitric  acid,  which  was  then  expelled  by 
evaporation  with  concentrated  hydrochloric  acid  on  the 
water-bath.  After  reducing  the  arsenic  acid  with  ferrous 
chloride  (according  to  E.  Fischer),  the  arsenic  was  dis¬ 
tilled  over  with  hydrochloric  acid  and  determined  in  the 
distillate  both  gravimetrically  as  trisulphide,  and  in  a 


second  experiment  volumetrically  with  iodine  solution. 
The  quantity  of  arsenic  was  found  by  both  methods  as 
o'oq  per  cent. 

For  determining  the  arsenic  by  volatilisation  as  hydride 
the  following  apparatus  was  employed.  It  consisted  of 
a  globular  funnel,  holding  200  c.c.,  fitted  with  a  tube 
funnel  and  a  gas  delivery  pipe  leading  to  three  absorbent 
vessels,  each  of  100  c.c.  capacity.  Caoutchouc  stoppers 
were  used.  The  gas  delivery  tube  does  not  project  into 
the  flask,  but  its  aperture  is  in  one  plane  with  the  lower 
surface  of  the  stopper;  the  delivery  tubes  have  a  pointed 
end. 

The  round  flask  is  placed  on  a  water-bath  in  order  to 
assist  the  reaction  by  heat.  The  distance  of  the  first 
absorbent  vessel  from  the  globular  flask  was  at  least  20 
c.m.,  so  that  the  liquid  is  not  heated  in  the  absorbent 
vessel,  which  might  easily  occasion  the  formation  of 
arsenic  acid.  The  first  absorbent  vessel  was  half  filled 
with  solution  of  silver  nitrate  of  the  strength  1:50;  the 
second  with  silver  nitrate  at  1:10;  and  the  third  con¬ 
tained  bromine-hydrochloric  acid. 

Ten  grms.  of  commercial  zinc  powder  were  then 
weighed  into  the  globular  flask.  After  the  substance  had 
been  moistened  with  water,  the  apparatus  was  put  to¬ 
gether,  hydrochloric  acid  was  gradually  introduced 
through  the  dropping  tube — 1  vol.  concentrated  acid  to  1 
vol.  water— and  allowed  to  flow  down  to  the  zinc  powder. 
The  gas  evolved  at  once  deposited  black  metallic  silver 
in  the  first  flask.  When  the  escape  of  gas  began  to  grow 
sluggish  the  flame  was  lighted  under  the  water-bath. 
When  the  zinc  powder  was  completely  dissolved  a  slow 
current  of  hydrogen  washed  in  silver  nitrate  (1  :  xo), 
and  consequently  free  from  arsenic,  was  introduced 
(keeping  the  globular  flask  heated)  for  half  an  hour 
in  order  that  the  last  traces  of  arsenic  hydride  may 
be  removed  from  the  flask.  The  contents  of  the  third 
absorbent  vessel  and  of  the  globular  flask  were 
found  perfectly  free  from  arsenic  hydride.  Flence  all  the 
arsenic  had  escaped  in  combination  with  hydrogen,  and 
the  transformation  of  the  arsenic  hydride  with  the  silver 
solution  was  completed  in  the  second  absorbent  flask,  so 
that  the  third  contained  no  trace  of  arsenic.  The  excess 
of  silver  was  removed  from  the  contents  of  the  first  and 
second  absorbent  vessels  by  means  of  a  solution  of  sodium 
chloride,  and  the  filtrate  from  the  silver  chloride  was 
titrated  for  As  by  means  of  decinormal  solution  of  iodine 
after  the  addition  of  sodium  hydrocarbonate.  In  this 
manner  there  was  found  a  proportion  of  arsenic  in  the 
zinc  powder  of  0^04  per  cent,  which  agrees  with  the  result 
of  the  gravimetric  method. 

The  complete  volatilisation  of  the  arsenic  from  the 
zinc  powder  in  the  state  of  arsenic  hydride  depends  pro¬ 
bably  on  the  circumstance  that  the  arsenic  in  the  zinc 
powder  is  present  as  zinc  arsenide  or  in  a  very  finely- 
divided  metallic  condition,  which  especially  favours  the 
quantitative  conversion  of  arsenic  into  its  hydrogen  com¬ 
pound.  A  quantitative  volatilisation  of  the  arsenic  must 
therefore  be  possible  in  other  cases  if  the  arsenic  could 
be  brought  into  a  state  analogous  to  zinc  arsenide  or  into 
a  veiy  fine  state  of  metallic  division. 

(To  be  continued). 


Certain  Molecular  Compounds  of  the  Amines. — 
W.  Rednew. — According  to  the  author,  a  close  examina¬ 
tion  of  these  molecular  compounds  may  throw  a  clearer 
light  on  the  difference  between  these  and  ordinary  atomic 
compounds.  The  molecular  compounds  are  distinguished 
from  many  ordinary  compounds  by  the  circumstance 
tlx  at  in  the  latter  the  atomic  compounds  originally  present 
in  their  components  remain  unaltered.  Hence  it  is  plain 
that,  e.g.,  ammonium  chloride  cannot  be  regarded  as  a 
molecular  compound,  whilst  certain  compounds  of 
1  ammonia  with  metallic  salts  are  probably  molecular 
1  compounds. — fount.  Prak.  Chemie,  xlvi.,  Part  5. 
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PROCEEDINGS  OF  SOCIETIES. 


CHEMICAL  SOCIETY. 
Ordinary  Meeting,  March  2nd,  1893. 


Dr.  J.  H,  Gladstone,  F.R.S.,  Vice-President,  in  the 

Chair. 


Messrs.  T.  K.  Rose,  K.  K.  Kacker,  and  C.  M.  Luxmoore 
were  formally  admitted  Fellows  of  the  Society. 

It  was  announced  that  the  following  additions  to  the 
by-laws  proposed  by  the  Council  would  be  presented  for 
consideration  at  the  coming  General  Meeting. 

1.  — In  By-Law  XI.,  after  the  words  “  The  ordinary 
Scientific  Meetings  of  the  Societies  shall  be  held 
twice  in  every  month,  from  November  to  June  inclu¬ 
sive,  except  in  the  month  of  January,  when  the 
Society  shall  meet  once  only,”  to  add  the  words 
“  and  also  at  Easter,  when,  if  the  Council  see  fit, 
there  shall  also  be  only  one  meeting  in  the  month.” 

2.  — In  Bye-Law  XIII.  to  add  the  following  paragraph  :  — 
“  At  all  General  Meetings  of  the  Society,  whether 
annual  or  extraordinary,  no  motion  of  a  proposal  to 
alter  the  by-laws  shall  be  considered  of  which  due 
notice  has  not  been  given,  at  least  14  days  previously, 
either  at  an  ordinary  Scientific  Meeting,  or  through 
the  agency  of  the  Proceedings,  or  by  means  of  a 
printed  notice  addressed  to  all  the  resident  Fellows.” 

Attention  was  diredled  to  the  following  resolutions 
passed  at  a  meeting  held  on  March  1st,  1893,  at  the 
Royal  Agricultural  Society’s  rooms,  PI.R.H.  the  Prince 
of  Wales,  K.G.,  in  the  Chair : — 

“  That,  having  regard  to  the  great  national  importance 
of  the  series  of  experiments  which  have  been  carried 
on  at  Rothamsted  during  the  last  50  years,  it  is 
desirable  that  some  public  recognition  should  be 
made  of  the  invaluable  services  thus  rendered  to 
agriculture  by  Sir  John  Lawes,  and  also  by  Dr. 
Gilbert,  who  has  been  associated  with  the  experi¬ 
ments  during  the  whole  period. 

“  That,  with  this  object,  subscriptions,  to  be  limited  to 
two  guineas,  be  invited  from  all  interested  in  agri¬ 
culture,  whether  scientific  or  practical. 

“  That,  in  the  opinion  of  this  meeting,  the  testimonial 
might  advantageously  take  the  form  of  (1)  a  granite 
memorial,  with  a  suitable  inscription,  to  be  eredted 
at  the  head  of  the  field  where  the  experiments  have 
taken  place  ;  (2)  addresses  to  Sir  John  Lawes  and 
Dr.  Gilbert,  accompanied  (if  funds  permit)  by  a  com¬ 
memorative  piece  of  plate.” 

Ordinary  certificates  were  read  for  the  first  time  in 
favour  of  Messrs.  John  Charles  Burnham,  179,  Griffin 
Road,  Plumstead  ;  James  Cameron,  Nobel’s  Explosive 
Co.,  Polmont  Station,  A.B.  ;  Henry  Williamson  Dixon, 
258,  Hunslet  Road,  Leeds  ;  Thomas  Edwards,  Brewery 
House,  Rhymney  ;  Hedley  Gordon  Jones,  15,  Redtory 
Place,  Woolwich. 

Of  the  following  papers,  those  marked  *  were  read  : — 

*121.  “  The  Magnetic  Rotation  and  Refractive  Power 
of  Ethylene  Oxide.”  By  W.  H.  Perkin,  Plr.D.,  F.R.S. 

The  following  values  are  recorded  in  the  paper:  — 

d  4°/40  =  0-8989  ;  d  7°/4°  =  0-88654  ;  d  777°  =  0-8867  ; 
d  10710°=  0-8824. 

Molecular  magnetic  rotation  at  8°=  1-935. 

Molecular  refradtion  at  7°,  A=  17-680. 

Dispersion,  G  — A  =  o-5494. 

It  is  pointed  out  that  the  magnetic  rotation  is  most 
remarkably  low,  and  the  refradlive  power  also  below  the 
calculated  value  (A  =  i8). 


*122.  “The  Origin  of  Colour  ( including  Fluorescence). 
VII.  The  Phthalcins  and  Fluoresceins.”  By  Henry  E. 
Armstrong. 

In  the  first  of  these  communications  on  the  origin  of 
colour  ( Proc .  Chcm.  Soc.,  1888,  No.  4,  p.  27),  exception 
was  taken  to  the  formulae  assigned  to  phenolphthalein 
and  its  congeners.  Although  the  exhibition  of  colour 
by  these  substances  could  not  be  accounted  for  by  the 
formulae  ascribed  to  them,  the  data  then  available  were 
insufficient  to  permit  of  more  satisfactory  formulas  being 
devised.  The  subsequent  discovery  of  the  rhodamines 
strengthened  this  conviction,  and  the  intention  to  make 
these  the  subject  of  experimental  study  as  soon  as  an 
opportunity  occurred  has  long  been  kept  in  mind  ; 
fortunately  this  is  no  longer  necessary,  the  technical 
value  of  these  substances  having  led  to  their  further 
investigation  in  various  works  laboratories,  with  the 
result  that  they  have  been  shown,  as  was  anticipated,  to 
exhibit  properties  proving  that  they  also  are  quinonoid 
compounds. 

The  Chemiker  Zeitung,  No.  104,  December  28,  1892, 
contains  an  account  of  a  communication  made  to  the 
Heidelberg  Chemical  Society  on  December  16,  by  Prof. 
Bernthsen,  who  points  out  that  the  rhodamines  afford 
true  ethereal  salts  when  subjected  to  the  conjoint  adtion 
of  alcohol  and  chlorhydric  acid  :  in  other  words,  that 
they  afford  carboxy-compounds  and  not  ladtone  deriva¬ 
tives.  After  directing  attention  to  other  evidence  in 
favour  of  the  view  that  the  colours  of  this  class  are 
members  of  the  triphenylmethane  group,  he  points  out, 
in  so  many  words,  that  the  characteristic  development  of 
colour  on  adding  alkali  to  phenolphthalein  is,  in  all 
probability,  due  to  the  fact  that  the  colourless  lactone 
phenolphthalein  is  thereby  hydrolysed  and  converted  into 
a  quinolic  compound,  which  suffers  dehydration,  afford¬ 
ing  a  coloured  quinonoid  compound  :  — 
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C6H4- 
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P  TT  (C02H 
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In  amore  recent  paper  ( Berichte ,  1893,  172),  Friedlander 
—  who  does  not  appear  to  be  aware  of  Bernthsen’s  com¬ 
munication,  has  stated  that  phenolphthalein  and  hydro- 
xylanrine  readily  interact  in  an  alkaline  solution  and  form 
a  hydroxime;  this  and  other  evidence  he  mentions  leads 
him  to  express  the  opinion  that  in  their  coloured  state 
phenolphthalein  and  the  allied  phthaleins  which  behave 
similarly  in  presence  of  alkali  are  all  quinonoid  com¬ 
pounds. 

But,  as  so  frequently  happens  at  the  present  day,  the 
patent  literature  contains  statements  which  anticipate 
the  views  of  Bernthsen  and  Friedlander,  e.g.,  a  descrip¬ 
tion  being  given  of  the  formation  of  ethereal  salts  of 
rhodamines  by  the  adtion  of  alcohol  and  chlorhydric  acid 
in  the  French  patent  specification  No.  224603,  of  the 
11  Farbenfabriken  vormals  Friedr.  Bayer  und  Co.”  (Elber- 
feld),  dated  September  28,  1892.  It  is  pointed  out  in  this 
specification  that  the  rhodamines  are  to  be  regarded  as 
carboxylic  compounds,  and  the  absence  from  the  ethereal 
salts  of  the  property  which  the  rhodamines  exhibit  of 
forming  salts  and  lakes  is  referred  to  as  confirmatory  of 
this  view. 

Friedlander  is  led  to  regard  the  fluoresceins  as  perhaps 
different  from  the  phthaleins,  as  he  was  unable  to  obtain 
hydroximes  from  them,  and  speaks  of  their  colour  as  con¬ 
ditioned  by  their  xanthone-like  structure.  There  appears 
to  be  no  reason,  however,  why  a  distinction  should  be 
drawn  between  the  intensely  fluorescent  rhodamines  and 
the  analogous  oxygenated  compounds— the  fluoresceins. 
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Even  regarding  them  as  xanthone  derivatives,  the  appear¬ 
ance  of  colour  in  these  latter  is,  it  can  scarcely  be 
doubted,  consequent  on  the  occurrence  of  isodynamic 
change  (cf.  Proc.  Client.  Soc.,  1892,  103). 


O 


CO  OH 

Colourless. 


o 


(OH) 

Coloured. 


o 


cjuinone  (paraxyloquinone).  an  intensely  yellow  substance. 
Such  a  change  is  not  likely  to  occur  in  the  case  of  benzil, 
but  this  compound  is  so  faintly  yellow  that  the  colour 
may  well  be  due  to  impurity. 

Some  of  the  keto-chlorides  described  by  Zincke  appear 
to  be  exceptions  to  a,  c.g.,  the  compound — 


The  problem,  therefore,  remains  practically  the  same  ; 
nevertheless,  there  can  be  little  doubt  that  the  phthalein- 
fluorescein  group  still  offers  interesting  matter  requiring 
further  study. 

Perhaps  the  point  of  chief  interest  claiming  attention 
is  the  extraordinary  ease  with  which  the  hydrolysis  of 
the  laCtone  is  effected  in  the  case  of  phenolphthalein,  as 
evidenced  by  the  faCt  that  it  is  among  the  most  sensitive 
of  the  known  indicators  of  alkali  :  in  contemplating  the 
changes  which  may  attend  the  dissolution  of  substances 
by  water,  such  faCts  are  undoubtedly  of  high  importance. 
Perhaps  the  change  is  less  a  consequence  ol  the  instability 
of  the  laCtone  ring,  and  is  mainly  conditioned  by  the 
hydroxyl  present  in  the  para  position  relatively  to  the 
carbon  atom  to  which  the  phenolic  radicles  are  attached 
— it  is  conceivable  that  a  hydrated  metallic  derivative 
of  the  phenol  is  initially  produced,  and  that  the  metal 
and  water  necessary  to  effeCt  the  hydrolytic  change  are 
thus  brought  into  the  intramolecular  sphere  of  interaction. 
From  this  point  of  view  it  would  be  interesting  to  deter¬ 
mine  the  degrees  of  readiness  with  which  phthalid  and  its 
various  derivatives  undergo  hydrolysis.  It  is  also  worth 
noticing  that,  according  to  Bernthsen,  the  anhydrous 
rhodamine  base  forms  a  colourless  solution  in  benzene, 
and  may  be  obtained  in  large  colourless  crystals,  while  its 
solution  in  water  is  coloured,  and  it  forms  an  intensely 
coloured  pentahydrate. 

The  recognition  of  the  quinonoid  character  of  such 
eminently  fluorescent  substances  as  the  fluoresceins  and 
ihodamines  may  be  claimed  as  a  most  important  argu¬ 
ment  on  behalf  of  the  view  that  fluorescence  is  a  form  of 
colour  :  indeed  that,  taken  in  conjunction  with  other 
faCts,  it  goes  far  towards  justifying  the  contention  that 
all  quinonoid  derivatives  would  be  visibly  fluorescent, 
were  it  not  that,  as  in  the  case  of  certain  quinine  salts, 
as  Hartley  has  pointed  out,  the  rays  which  are  the  cause 
of  the  fluorescence  sometimes  become  absorbed  in  the 
solution. 

*123.  “  T he  Origin  of  Colour.  VIII.  The  Limitation 
of  Colour  to  Truly  Quinonoid  Compounds.  Change  of 
Colour  as  Indicative  of  Change  of  Structure ,  as  in  the  case 
of  Alizarin.”  By  Henry  E.  Armstrong. 

A  quinonoid  compound  may  be  defined  as  a  hexapliene, 
i.e.,  an  unsaturated  cycloid  composed  of  six  “  elements  ” 
(cf.  Proc.  Client.  Soc.,  1892,  129),  two  “  elements  ”  of 
which  are  CCR”  groups  in  either  para-  or  ortho¬ 
positions. 

Coloured  substances  generally  appear  to  fall  within 
this  definition,  as  there  do  not  appear  to  be  any  estab¬ 
lished  cases  of  the  existence  of  coloured  substances  (a) 
containing  a  single  CCR"  group,  or  ( b )  in  which  two 
such  groups  are  present  in  a  cyclane  or  saturated  ring, 
or  (c)  in  which  the  cycloid  contains  any  other  number  of 
elements  than  six.  The  succinosuccinic  derivatives,  &c., 
are  but  apparent  exceptions  to  b,  as  those  which  are 
coloured  may  be  regarded  as  isodynamic  forms  of  the 
saturated  compounds,  Diacetyl  and  dibenzoyl  (benzil) 
may  be  mentioned  as  exceptions  to  the  general  definition, 
but  for  this  very  reason  it  appears  likely  that  they  will 
eventually  be  obtained  colourless  ;  it  is  easy  to  account 
or  the  appearance  of  colour  in  diacetyl,  as  it  undergoes 
condensation  with  extreme  facility,  yielding  dimethyl- 


\/\^ 


prepared  by  chlorinating  betanaphthol,  the  colour  of 
which  is  a  yellow  of  considerable  intensity,  and  there  is 
no  reason  to  suppose  that  this  is  not  characteristic  of  the 
pure  compound.  It  is  not  improbable,  however,  that  the 
group  CC12  in  this  and  similar  substances  may  be  the 
true  equivalent  of  a  CCR11  group.  In  an  article  on  “  The 
Determination  of  the  Constitution  of  Carbon  Compounds 
from  Thermochemical  Data,”  published  in  the  Phil.  Mag., 
in  February,  1887,  summarising  and  briefly  discussing 
the  results  described  in  the  fourth  volume  of  J.  Thomsen’s 
Thermochemische  Untersuchungen ,  it  was  suggested  that 
the  greater  development  of  heat  which  attends  the  forma¬ 
tion  of  symmetrical  dichloro-derivatives  may  be  due  to 
the  partial  neutralisation  of  the  (residual)  affinity  of  the 
one  chlorine  atom  by  the  other  :  in  other  words,  that 
chlorine  atoms  are  possessed  of  the  power  of  direCtly 
entering  into  association  while  combined  with  another 
atom,  in  which  case  2CI  would  be  the  equivalent  of  R”. 

As  the  presence  of  two  ortho-  or  para-carbonyl  groups 
in  a  saturated  ring  apparently  does  not  condition  colour, 
it  would  seem  that  the  two  CCR"  groups  are  concerned 
together  with  the  “  ethenoid  linkages  ”  in  the  unsaturated 
ring  in  the  production  of  colour  ;  hence,  the  faCt  that 
compounds  such  as  the  naphthaquinones  and  the  keto- 
chloride  before  referred  to  are  coloured  is  of  importance, 
as  evidence  that  perhaps  a  single  ethenoid  linkage  in  the 
ring  is  sufficient,  and  that  it  is  not  necessary  that  there 
should  be  two  such,  symmetrically  situated  with  reference 
to  the  two  CCR"  groups  as  in  the  benzoquinones ;  this, 
however,  is  on  the  assumption  that  the  naphthaquinones 
are  derivatives  of  centric  and  not  of  ethenoid  benzene, 
hence  the  perhaps  ;  the  importance  of  this  consideration 
will  be  more  clearly  realised  after  reference  to  the  argu¬ 
ments  made  use  of  in  the  two  following  notes  : — 


©3“ 

“  Centric”  /3-naphtha- 
quinone. 
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V\/ 

“  Ethenoid”  /3-naphtha* 
quinone, 

Anthraquinone  —  which,  it  may  be  remarked,  has 
scarcely  any  of  the  properties  of  a  true  quinone— may  be 
referred  to  in  this  connection  :  if  represented  as  a  deriva¬ 
tive  of  centric  benzene,  thus — 

/\/C°\/\ 


the  median  group  would  appear  to  be  saturated  ;  yet,  as 
anthraquinone  may  be  regarded  as  formed  by  the  super¬ 
position  of  benzene  and  quinone,  it  would  seem  that  the 
median  group  is  still  possessed  of  quinonoid  character¬ 
istics  ;  unless  it  be  that  the  effeCt  of  the  two  CO  groups  is 
supplemented  by  that  of  the  two  symmetrically  placed 
centric  cycloids. 

It  would  seem  appropriate  to  here  direct  attention  to 
the  colour  of  alizarin  in  comparison  with  that  of  anthra¬ 
quinone.  The  colour  of  paraquinones  and  their  deiiva- 
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tives,  in  all  cases  in  which  the  structure  appears  to  be  in 
no  way  open  to  question,  is  uniformly  yellow ;  and  red  is 
characteristic  of  orthoquinones.  How  comes  it  then  that 
alizari  n  is  red  ?  The  conventional  formula  is  not  in 
accord  with  this  faCt,  but  the  colour  may  be  accounted 
for  by  regarding  alizarin  as  an  isodynamic  form  of  dihy- 
droxyanthraquinone,  e.g ., 

(OH)  O 
C  || 


CO 


On  this  assumption  there  is  no  difficulty  in  under¬ 
standing  why  the  monhydroxyanthraquinones  are  of  no 
use  as  dye-stuffs  ;  and  why  the  introduction  of  two  con¬ 
tiguous  hydroxyls  into  anthraquinone  is  of  such  import¬ 
ance  ;  furthermore,  it  is  to  be  expected  that  a  monethoxy- 
derivative  prepared  from  alizarin  if  it  contained  an  a- 
ethoxy-group  would  resemble  anthraquinone  while  one 
containing  a  j8  ethoxy-group  would  more  nearly  resemble 
alizarin  in  colour  :  and,  as  a  matter  of  faCt,  two  such 
compounds  have  been  described,  one  of  which  is  yellow 
and  the  other  red. 

In  like  manner  it  may  be  suggested  as  probable  that 
the  chloranilates  are  not  derivatives  of  paraquinone,  and 
that  their  formation  involves  the  occurrence  of  isodynamic 
change,  thus : — 
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The  arguments  advanced  in  proof  of  their  paraquinonoid 
nature  do  not  appear  to  be  in  any  way  conclusive.  Lastly, 
reference  may  be  made  to  the  phenoquinones  and  quin- 
hydrones  :  it  is  difficult  to  regard  these  as  being  other 
than  members  of  that  ill- understood  and  vaguely-defined 
class  of  substances  termed  molecular  compounds.  If  so, 
the  changes  in  the  colour  of  quinones  involved  in  their 
formation  may  arise  from  the  weighting  of  the  CCTR" 
groups  by  the  attachment  thereto  of  the  phenol. 

(To  be  continued). 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note.— All  degrees  of  temperature  are  Centigrade  unless  other  wise 
expressed. 

Comptes  Rendus  Hebdomadaires  des  Seances,  de  V Academic 
des  Sciences.  Vol.  cxvi.,  No.  10,  March  6,  1893. 
Analysis  of  the  Ash  of  the  Diamond. — Henri 
Moissan.  —  All  the  samples  of  bol  t  and  of  diamonds  from 
the  Cape  which  we  have  examined  contained  iron  which 
formed  the  chief  part  of  the  ash.  It  has  also  been  found 
in  the  ash  of  carbonado  and  of  Brazilian  diamonds,  except 
a  variety  of  bort  of  a  green  colour,  which  is  totally  free 
from  it.  In  all  the  samples  silicon  has  been  detected, 
and  in  most  of  them  calcium. 

Certain  New  Properties  of  the  Diamond. — Henri 
Moissan. — The  temperature  of  the  combustion  of  the 
diamond  varies  with  different  specimens  ;  it  fluctuates 
between  760°  and  875°.  In  general  the  harder  a  diamond 
the  higher  is  its  temperature  of  combustion.  If  a  diamond 
resists  at  1200°  chlorine,  hydrofluoric  acid,  and  the  action 
of  different  salts,  it  is,  on  the  contrary,  easily  attacked  at 


this  temperature  by  the  alkaline  carbonates,  and  this 
decomposition  in  a  gaseous  form  has  enabled  us  to  prove 
that  the  specimen  studied  contained  neither  hydrogen 
nor  hydrocarbons. 

New  Derivatives  of  Phenolphthalein  and  Fluores- 
ceine. — A.  Haller  and  A.  Guyot. — This  memoir  is  not 
adapted  for  useful  abstraction. 

Election  of  a  Foreign  Associate  vice  Sir  Richard 
Owen. — Sir  Joseph  Lister  was  elected  by  a  large 
majority.  He  received  46  votes  as  against  6  given  to 
Baron  Nordenskiold  and  5  to  Mr.  Newcomb. 

Industrial  Preparation  of  Alumina. — A.  Ditte. — 
Bauxite  is  treated  with  caustic  soda,  the  aluminate 
obtained  is  mixed  with  a  small  quantity  of  crystalline 
alumina,  and  the  solution  of  aluminate  is  treated  in  the 
cold  with  a  current  of  carbonic  acid,  which  gives  rise  to 
a  precipitate  of  aluminium  hydroxide  easily  washed.  At 
the  end  of  some  hours  there  remains  merely  a  small 
quantity  of  alumina  in  solution. 

The  Isomerism  of  the  Amidobenzoic  Acids. — 
Oechsner  de  Coninck. — The  author  has  studied  the 
solubility  of  the  three  acids  indifferent  media;  in  the 
hydracids,  in  certain  oxacids,  both  mineral  and  organic, 
and  in  certain  media  having  an  alkaline  reaction. 

Dimorphism  of  Dimethylamine  Chloroplatinate. — 
Le  Bel.  — It  appears  that  among  the  chloroplatinates  of 
the  amines,  the  dimethylamine  compound  forms  various 
double  salts,  and,  in  particular,  that  it  unites  in  equal 
molecules  to  that  of  dipropylamine,  forming  a  double 
salt  remarkably  well  crystallised.  A  mixture  of  the 
dimethyl-  and  diethylamine-chloroplatinates  merely 
furnishes  the  compounds  of  dimethylamine  and  diiso- 
butylamine.  The  power  of  forming  double  salts  seems 
therefore  restricted  to  very  special  terms. 

On  Inuline  and  Two  New  Proximate  Principles  : 
Pseudoinultne  and  Inulenine. — C.  Tanret. — The  com¬ 
position  of  inuline  is  C72H62062.  It  is  very  soluble  in 
hot  water,  but  requires  more  than  10,000  parts  of  cold 
water  for  solution.  It  is  also  readily  soluble  in  hot  weak 
alcohol.  Its  aqueous  solutions  are  very  limpid  and  not 
opalescent  like  those  of  leucogen,  to  which  they  have 
been  erroneously  compared.  Baryta-water  dissolves 
inuline  at  first,  but  a  further  addition  precipitates  the 
compound  C72H620626BaO.  This  reaction  is  very 
sensitive,  and  is  given  very  distinctly  by  a  solution  of 
inuline  at  i-6ooth.  Pseudoinuline  has  the  composition 
Gig2HI02Oio2.  Its  barium  compound  is  more  soluble 
than  that  of  inuline,  whence  a  solution  of  pseudoinuline 
at  less  than  3  per  cent  is  not  precipitated  by  baryta- 
water.  Pseudoinuline  is  not  precipitated  by  lead  sub¬ 
acetate  without  an  addition  of  ammonia.  Inulenine  has 
the  composition  C^oH^On^.  Cold  baryta-water  dis¬ 
solves  inulenine  without  the  formation  of  a  precipitate  by 
an  excess,  but  it  is  thrown  down  by  luke  warm  concen¬ 
trated  solution  of  baryta. 

Absorbent  Acftion  of  Cotton  on  Dilute  Solutions 
of  Mercuric  Chloride. — Leo  Vignon. — The  author  has 
formerly  shown  ( Comptes  Rendus ,  Feb.  10  and  April  28, 
1890)  that  animal  fibres  have  definite  chemical  functions, 
basic  and  acid,  whilst  vegetable  fibres  display  feeble 
chemical  functions  and  especially  no  basic  functions. 
Cotton  must  therefore  be  considered  as  a  feeble  acid,  the 
chemical  function  of  which  becomes  more  intense  as  the 
proportion  of  oxycellulose  increases.  The  author  has 
now  extended  these  ideas  to  the  absorbent  action  of 
cotton  on  dilute  solutions  of  corrosive  sublimate.  The 
mercury  chloride  in  which  the  cotton  has  been  steeped 
is  impoverished  in  mercury.  1'he  cotton  combines  with 
mercuric  oxide,  whilst  it  is  merely  impregnated  with 
hydrochloric  acid  without  entering  into  combination. 
The  author  intends  to  determine  if  the  mercury  is  fixed 
upon  the  cellulose  as  oxide  or  as  oxychloride,  and  if  a 
part  of  the  mercury  thus  fixed  passes  into  the  state  of 
mercurous  chloride. 
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Remarkable  Resistance  of  Goats  to  the  Effects 
of  Morphine. — L.  Guinard. — Whilst  0-0003  grm.  per 
kilo,  of  live  weight  narcotises  a  man,  a  proportion  one 
thousand  times  greater  is  easily  endured  by  goats. 

Perfumes  of  the  Orchids.— Eugene  Mesnard.— One 
and  the  same  flower  of  an  orchid  emits  decidedly  dif¬ 
ferent  odours,  according  as  it  is  observed  in  the  morning 
or  at  night,  as  it  has  been  exposed  to  the  sun  or  kept  in 
the  shade,  as  it  has  been  gathered  when  freshly  opened 
or  is  fading.  A  very  remarkable  periodicity  has  even 
been  observed  in  the  development  of  the  perfume  of 
certain  orchids,  M.  Mesnard  admits,  however,  that  .he 
cannot  at  present  submit  any  hypothesis  in  explanation 
of  this  phenomenon. 


f  Chemical  N kws, 
t  March  24,  1893. 


NOTES  AND  QUERIES. 


*  *  Our  Notes  and  Queries  column  was  opened  for  the  purpose  of 
giving  and  obtaining  information  likely  to  be  of  use  to  our  readers 
generally.  We  cannot  undertake  to  let  this  column  be  the  means 
of  transmitting  merely  private  information,  or  such  trade  notices 
as  should  legitimately  come  in  the  advertisement  columns. 

Testing  for  Cotton  in  Woollen  Goods.— (Reply  to  F.  S.  C.)— 
The  usual  and  best  reagent  is  caustic  potash  or  soda,  which  dissolves 
the  wool  and  leaves  the  cotton.  Use  a  solution  of  roz  sp.  gr.  ;  boil 
for  15  minutes,  wash,  and  dry  carefully.  For  details  see  Chemical 
News,  vol.  xliv.,  p.  262,  and  vol.  1.,  p.  123. — P.  D.  R. 


MEETINGS  FOR  THE  WEEK. 


Meetings  jor  the  Week. 


Journal  fur  Praktische  Chemie. 

New  Series,  Vol.  xlvi.,  Parts  5)  7* 

Researches  on  Alloisomerism.— Arthur  Michael. — 
Already  inserted. 

On  the  Methylnaphthalines. — Gustav  Wendt.— This 
memoir  is  chiefly  a  critique  on  a  paper  in  the  Beilin 
Berichte  (xxiv.,  3918)  by  Prof.  H.  Wichelhaus. 

The  Double  Haloid  Compounds  of  Gold.— Emil 
Petersen. — On  the  adtion  of  a  rapid  current  of  chlorine 
upon  finely  divided  gold  without  the  aid  of  external  heat, 
but  with  retention  of  the  heat  of  the  reaction,  theie  is 
chiefly  formation  of  AU2CI4,  with  smaller  quantities  of  a 
trichloride.  Au2C14,  on  treatment  with  refrigerated  alco¬ 
hol,  gives  off  to  the  latter  trichloride,  whilst  there  remains 
monochloride,  which  latter,  on  the  prolonged  adtion  of 
alcohol,  is  partially  resolved  into  gold  and  trichloride. 
Kriiss  and  Schmidt  propose  to  eliminate  Au2CI4  and  the 
corresponding  bromine  compound  from  the  series  of  gold 
compounds.  The  author,  however,  insists  on  their 
retention  as  true  chemical  compounds  chiefly  on  thermo¬ 
chemical  evidence. 

Researches  from  the  Laboratory  of  the  University 
of  Freiburg.— Ad.  Claus.— The  author  criticises  the 
recent  treatise  of  Grimaux  (Comptes  Rendus)  on  the 
quinine  iodomethylates,  and  discusses  the  relations  of 
quinine,  quinidine,  cinchonin,  and  cinchonidine. 

Condensation  of  /3-Diketones  with  Urea  and  Thio¬ 
urea.— P.  Evans. — A  preliminary  communication. 


MISCELLANEOUS. 


Royal  Institution. — The  following  are  the  Ledture 
Arrangements  after  Easter : — John  Macdonell,  three  lec¬ 
tures  on  “  Symbolism  in  Ceremonies,  Customs,  and 
Art  ”  ;  Professor  R.  K.  Douglas,  three  ledtures  on 
“  Modern  Society  in  China  ”  ;  E.  L.  S.  Horsburg,  three 
ledlures  on  “  The  Waterloo  Campaign  ”  ;  Professor 
Dewar,  five  ledtures  on  “  The  Atmosphere  ”  ;  R.  Bowdler 
Sharpe,  four  ledtures  on  “  The  Geographical  Distribution 
of  Birds”;  James  Swinbuine,  three  ledtures  on  “  Some 
Applications  of  Eledtricity  to  Chemistry”  (the  Tyndall 
Ledlures) ;  Henry  Craik,  C.B.,  three  ledtures  on  I.  11  John¬ 
son  and  Milton,”  II.  11  Johnson  and  Swift,”  III.  “  John¬ 
son  and  Wesley  ” ;  Dr.  A.  C.  Mackenzie,  three  ledtures 
on  “  Falstaff,”  a  Lyric  Comedy,  by  Boito  and  Verdi  (with 
Musical  Illustrations,  by  kind  permission  of  the  composer 
and  publishers,  Messrs.  Ricordi,  specially  granted  for 
these  ledtures).  The  Friday  Evening  Meetings  will  be 
resumed  on  April  14th,  when  a  Discourse  will  be  given  by 
Sir  William  H.  Flower,  K.C.B.,  on  “  Seals”  ;  succeeding 
Discourses  will  probably  be  given  by  Professor  A.  B.  W. 
Kennedy,  Professor  Francis  Gotch,  Mr.  Shelford  Bidwell, 
The  Right  Hon.  Lord  Kelvin,  Mr.  Alfred  Austin,  Mr. 
Beerbohm  Tree,  Piofessor  Osborne  Reynolds,  Professor 
T.  E.  Thorpe,  and  other  gentlemen. 


Monday,  27th. — Medical,  8.30. 

-  Chemical,  8.  (Annual  Meeting).  President’s  Ad 

dress.  Eledtion  of  Office  Bearers  and  Council, 
Tuesday,  2Sth. — Institute  of  Civil  Engineers,  8. 

-  Royal  Medical  and  Chirurgical,  8. 30, 

• -  Photographic,  8. 

Wednesday,  22nd. — British  Astronomical  Association,  5. 


Errata— In  the  Report  of  the  Physical  Society,  p.  131,  col.  2,  line 
25  from  top,  for  “  reserved”  read  “  reversed.”  Line  52,  for  “  optical” 
read  special.  P.  132,  col.  1,  line  17  from  bottom,  for  “  size  ”  read 
“  sine.” 


Science  Instruments. 


A  N  I  ILLUSTRATED  PRICED  AND 

Li-  DESCRIPTIVE  CATALOGUE  of  the  Instruments  of  Science 
which  are  used  in  teaching  and  demonstrating  every  branch  of 
Physical  Science,  as  well  as  of  the  Instruments  which  are  used  in 
Original  Research  and  in  the  applications  of  Science  to  Technical 
Industries  and  pursuits. 

Price  to  non-customers,  2s.  6d.  post  free. 


BRADY  AND  MARTIN, 

Northumberland  Road  and  29,  Mosley  Street, 
NEWCASTLE-ON-TYNE. 

Partners  : — 

N.  H.  MARTIN,  C.  E.  STUART,  B.Sc.,  H.  SPARGO,  A. Sc.,  F.I.C. 


.  PAUL’S  SCHOOL,  West  Kensington.— 

An  Examination  for  filling  up  about  three  Vacancies  on  the 
Foundation  will  be  held  on  the  12th  April  next. — For  information 
apply  to  the  Bursar,  St.  Paul’s  School,  West  Kensington. 


ater-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY’S,  Arriwick  Chemical 
Works,  Manchester. 


Cilicates  of  Soda  and  Potash  in  the  state  of 

CJ  Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W.  GOSSAGE  and  Sons,  Soap 
Works,  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co  tq  and  20,  Water  Lane,  Tower 
Street.  E.C..  who  hold  stock  ready  for  delivery. 


pOR  SALE.  —  The  Chemical  Gazette. 

Complete  Set  (unbound  ana  uncut),  17  volumes;  from  Novem¬ 
ber,  1842,  to  December,  1859. — Address,  “  Publisher,”  Chemical 
News  Office  Boy  Court,  Ludgate  Hill,  London  E.C. 

Established]  H<  R  LEWIS,  [l8^' 

BOOKSELLER,  PUBLISHER,  AND  EXPORTER, 

136,  GOWER  STREET,  LONDON,  W.C. 

Supplies  books  in  every  department  of  literature,  Chemical  and  Sci¬ 
entific,  included,  at  a  discount  of  25  per  cent  for  cash  payment. 
Large  stock  of  second-handbooks  at  reduced  prices.  BookClubs, 
Colleges,  Libraries,  &c.,  in  all  parts  of  the  world,  supplied  with 
English  and  foreign  literature,  periodicals,  publications,  &c.,  &c, 
Cases  and  parcels  of  books,  &c.,  packed  and  forwarded  by  best  routes. 
■  Attention  is  given  to  the  prompt  and  careful  execution  of  miscella¬ 
neous  orders  for  export  of  every  description.  Surgical  instruments, 
microscopes,  philosophical  instruments, &c.,s"pnUed  at  maker’s  prices 


Chemical  News,  ) 
March  30, 1853.  I 
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ON  THE  ORIGIN 
IV,  Vibrations.  Break 

By  WILLIAM  ACKRO 
(Concluded  from  p.  in). 

No  cause  has  been  assigned  that  I  am  aware  of  for 
what  Sorby  has  termed  “  the  band-raising  power  ”  of 
solvents  ( Proc .  Roy.  Soc.,  xxi.,  1873,  p.  443).  The  theory 
of  vibrations  has  been  applied  by  Carnelley  (Phil.  Mag., 
1884,  pp.  139  and  140),  and  previously  by  Houston  and 
Thompson  (Chemical  News,  xxiv.,  p.  188),  to  explain 
the  colour  changes  of  solids  and  liquids.  In  my  paper  on 
“Metachromatism”  (Chemical  News,  xxxiv.,  p.  77),  I 
have  attempted  to  show  that  “  atomic  potentiality  ”  is 
the  only  necessary  concomitant  of  colour  change, — a  view 
which  brings  the  phenomena  within  the  bounds  of  allo¬ 
tropy  and  isomerism.  Now,  as  then,  I  am  persuaded 
that  writers  have  not  acquainted  themselves  with  the 
infinitesimal  nature  of  the  vibrations  they  have  called 
to  their  aid  in  attempting  to  explain  colour  change.  The 
following  example  will  illustrate  my  contention. 

Silver  iodide  above  its  point  of  maximum  density,  1160 
C.,  expands  upon  being  heated  with  the  normal  order  of 
colour  change;  thus  from  yellow  at  xi6°  it  becomes 
gradually  darker  until  at  iSo°  it  is  orange-red ;  at  412° 
a  dark  brick-red,  and  at  450°  a  dark  red  liquid.  Now 
what  increase  in  amplitude  of  molecular  vibration  is  there 
in  changing,  say,  from  yellow  Agl  at  116°  C.  to  the  red 
salt  at  216°  C  ?  Rodwell  gives  good  reasons  for  assuming 
that  a  volume  of  rooooo  at  1160  C.  becomes  a  volume  of 
I-0I455238  at  450°  C.  (Proc.  Roy.  Soc.,  No.  157,  1875). 
Therefore  a  row  of  Agl  molecules,  1  c.m.  long  at  1160, 
will  have  increased  to  1-001452  c.m.  at  216°  C.  In  this 
row  there  will  be  from  one  hundred  millions  to  two 
thousand  million  molecules  according  to  Lord  Kelvin’s 
estimate.  Hence  it  follows  that  one  of  these  molecules 
through  a  range  of  ioo°  during  the  change  of  colour  from 
yellow  to  red  is  not  disturbed  from  its  relative  position 
with  regard  to  the  others,  in  round  numbers,  more  than  a 
thousandth  of  a  tenth-metre,  or,  say,  five-millionths  of 
the  length  of  a  wave  of  light.  While  not  denying 
that  vibrations  of  this  order  of  magnitude  may  have  a 
marked  effed  in  the  absorption  of  light,  and  also  be  the 
cause  of  fluorescence  in  bodies  exhibiting  this  pheno¬ 
menon,  I  am  disposed  to  look  for  the  origin  of  colour  to 
the  more  proximate  cause  of  molecular  aggregates. 

In  the  length  of  an  ether-wave,  a  thousand  molecules 
can  be  ranged,  and  I  shall  here  advance  the  view  that 
aggregates  of  thousands  of  these  molecules  are  required 
to  dissipate  the  ether- waves  in  producing  selective  absorp¬ 
tion  like  masses  of  rock  breaking  up  the  sea-waves.  It 
may  indeed  be  that  just  as  the  stillness  of  a  Norwegian 
fjord  as  compared  with  the  turbulence  of  the  outer  ocean 
is  produced  by  the  natural  break-waters  of  the  outlying 
islands,  so  the  etherial  tranquillity  within  a  coloured  body, 
denoted  by  absorption  of  light,  may  be  due  to  these 
natural  break-ethers  of  molecular  aggregates. 

The  nearest  approach  to  this  conception  would  be  that 
of  a  liquid  with  minute  particles  in  suspension  and 
exhibiting  phenomena  such  as  I  find  a  solution  of  sul¬ 
phuretted  hydrogen  exhibits.  When  it  is  first  prepared, 
and  for  a  few  days  afterwards,  it  presents  the  following 
appearances  when  viewed  by  transmitted  diffused  dav- 
light. 

First  day  ..  ..  Yellow. 

Second  day  .  ..  Blue  with  yellowish  reflection. 

Fourth  day  .  Sea-green  with  pinkish  reflection, 


And  as  the  particles  settle  it  is  finally  without  colour. 
This  phenomenon,  with  occasional  variations  in  the  nature 
and  order  of  colour  change,  is  best  seen  with  the  soft  moor¬ 
land  waters  in  use  here ;  with  harder  well-waters  the  deposi¬ 
tion  of  suspended  particles  is  more  rapid  and  the  colour 
effects  not  so  marked.  We  may  perhaps  regard  the  first 
effect  as  being  due  to  the  action  of  partfcles  of  three 
different  orders  of  size  on  the  light;  as  one  of  these 
subsides  the  next  effect  is  blue,  and  finally,  as  none  but 
the  finest  particles  are  left,  the  liquid  appears  sea-green. 
If  these  particles  could  be  sorted  out  and  framed  into  a 
thin  film  of  transparent  solid,  one  can  readily  conceive  of 
the  last  subsiding  particles — break-ethers  pure  and  simple 
—yielding  a  body  which  appears  sea-green  by  transmitted 
light  and  has  a  pinkish  surface  reflection. 

In  transparent  coloured  solids  and  in  coloured  solutions, 
however,  there  is  no  break  of  continuity.  The  break-ether 
is  not  distinguishable  with  the  eye  or  with  the  most 
powerful  microscope;  prismatic  light  alone  detects  it. 
My  observations  go  to  prove  that  it  is  of  the  same  order 
of  magnitude  as  the  ether  wave  itself.  Thus  we  have 
seen  that  the  beginnings  of  absorption  in  iodine  violet 
solutions,  or,  in  other  words,  the  width  of  the  break-ether 
of  iodine,  is  4000  tenth-metres. 

Taking  5000  tenth-metres  as  a  near  approach  to  the 
mean  length  of  a  luminiferous  ether  wave,  we  may  employ 
this  as  the  unit  in  estimating  the  sizes  of  break-ethers.  I 
have  made  the  following  determinations  in  the  manner 
described  for  iodine  : — 

Size  of  break-ethers 
(unit  5000  tenth-metres). 
Iodine,  in  violet  solutions  .  o'So 

Permanganate  of  potash  (3 

central  bands) .  0-26 

Magenta  .  0-09 

Iodine  green .  0-96 

Methyl  violet,  3  B  ..  ..  0-12 

These  substances  exhibit  isolated  absorption-bands. 
The  numbers  vary  with  the  intensity  of  the  light  used  and 
with  the  dispersive  power  of  the  spectroscope.  I  have 
employed  a  paraffin  oil  lamp  and  a  Browning’s  spectro¬ 
scope  with  single  dense  glass  prism. 

The  break-ether  in  yellow  solutions  or  transparent 
solids  will  show  its  influence  first  in  the  violet  or  ultra¬ 
violet  region  of  the  speCtrum  ;  a  number  of  them  yielding 
absorption  up  to  F  give  the  following  figures  in  the  above 
units  : — 

Iodine  in  yellow  solutions  . .  ..  2-4 

Bichromate  of  potash . 200 

The  “  band-raising  ”  power  of  different  solvents  in  dis¬ 
solving  the  same  body,  regarded  from  the  break-ether 
standpoint,  resolves  itself  into  a  difference  of  disintegra¬ 
ting  or  adhesive  power  of  the  solvents— one  solvent  pro¬ 
ducing  smaller  break-ethers  than  another.  A  comparison 
of  violet  iodine  with  violet  iodine  solutions  (Chem.  News 
lxvii.,  p.  in)  shows  that  the  general  absorption  of  the 
latter  is  raised  towards  the  violet  end  of  the  speCtrum, 
presumably  because  the  break  ethers  of  the  dissolved’ 
iodine  are  of  different  size  from  those  of  the  gaseous  ele¬ 
ment. 

The  possible  constitution  of  a  break-ether  has  been 
shown  in  my  note  on  the  “  Atomic  Colour  Cross  ”  (Chem. 
News,  lxv.,  p.  205).  It  is  built  up  of  atomic  material  of 
definite  distribution  in  the  table  of  the  periodic  or  natural 
classification  of  the  elements. 

An  increase  in  number  of  break-ethers  increases  the 
absorption  of  light  (Chem.  News,  OCR  5,  1877).  The 
number  may  be  increased  either  by  (1)  rise  of  temperature 
—the  usual  colour-changing  phenomena ;  (2)  increase  of 
stratum,  or  depth,  or  strength  of  substance  through  which 
light  is  passing;  or,  (3),  by  changes  similar  to°  that  of 
solid  platinum  or  silver  to  the  black  finely-divided  element 
obtained  by  chemical  means. 

Somewhat  similar  molecules,  i.e.,  molecules  akin  as  in 
a  natural  series  of  compounds,  constructed  on  the  same 
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plan,  and  varying  in  volume  in  definite  order,  must,  one 
may  presume,  form  similar  aggregates  of  the  break-ethers, 
varying  but  slightly,  and  that  in  gradations  of  dimen¬ 
sions  such  as  to  regulate  the  absorption  of  light  m 
definite  order,  and  therefore  producing  colour  in  definite 
order,  and  the  relations  of  colour  to  constitution. 

Since  writing  the  first  of  these  papers,  the  researches 
of  Dewar  have  directed  special  attention  to  the  properties 
of  liquid  oxygen.  With  its  blue  colour  it  mils  naturally 
into  its  place  in  the  sulphur  series  of  elements  (Chem. 
News,  Ixvii.,  p.  27)  and  also  shows  the  relation  of  atomic 
volume  if  we  take  Wroblewsky’s  figure  for  the  specific 
gravity,  viz,,  1-24  at  -200°  C.,  the  lowest  temperature  at 
which  the  sp.  gr.  appears  to  have  been  taken  [vide 
Clarke’s  “  Constants  of  Nature,”  Part  1,  p.  8). 

Halifax,  March  20,  1893. 


THE  DETECTION  AND  DETERMINATION  OF 
ARSENIC.* 

By  JOH.  THIELE. 

(Concluded  from  p.  142). 

In  the  first  place  the  attempt  was  made  to  determine 
o'i2  grm.  of  arsenious  acid  in  the  apparatus,  and  by  the 
method  described  with  the  use  of  30  grms.  pulverised 
zinc.  The  first  absorbent  vessel  was  charged  with,  a 
solution  of  silver  at  x  :  50,  the  second  and  the  third  with 
silver  solutions  at  1  :  10.  On  titrating  the  contents  of 
these  vessels  with  decinormal  solution  of  iodine  according 
to  the  method  described,  there  was  found  only  95  per 
cent  of  the  arsenic  present,  so  that  about  5  per  cent 
remained  in  the  generating-flask. 

The  result  was  quite  different  if  a  hydrochloric  solution 
of  stannous  chloride  was  added  to  the  contents  of  the 
flask  through  a  tube  funnel  after  the  lapse  of  about  an 
hour  when  the  development  of  hydrogen  is  nearly  at  an 
end.  In  the  moment  when  this  solution  fell  into  the 
clear  liquid  of  the  round  flask  there  appeared  a  turbidity 
and  then  a  daik  precipitation.  This  turbidity  and  pre¬ 
cipitate  disappeared  in  a  few  minutes  on  adding  a  little 
platinum  chloride  to  revive  the  liberation  of  hydrogen, 
and  the  liquid  resumed  its  former  appearance.  Hereupon 
the  flask  was  heated  for  about  fifteen  minutes,  and  a 
current  of  hydrogen  free  from  arsenic  was  passed  through 
the  apparatus  for  the  same  length  of  time. 

On  determining  the  arsenic  in  the  absorbent  vessels, 
the  entire  quantity  of  arsenic  was  found,  and  the  residue 
in  the  generating  flask  was  found  to  be  entirely  free  from 
arsenic. 

The  method  conducted  as  just  described  allows,  conse¬ 
quently,  of  a  quantitative  determination  of  the  arsenic, 
and  may  be  especially  important  injudicial  investigations. 

The  author  leaves  it  undecided  whether  on  the  addition 
of  stannous  chloride  there  takes  place  a  combination  of 
the  metallic  arsenic  deposited  with  the  precipitate  of 
spongy  tin  forming  tin  arsenide,  or  whether  the  arsenic 
is  present  in  the  tin  sponge  in  a  finely  divided  metallic 
state. 

The  author  has  modified  the  apparatus  above  described 
as  follows : — The  round  flask,  containing  300  c.c.,  was 
connected  with  a  Woulfe  bottle  holding  150  c.c.,  its 
gas  inlet  tube  being  provided  with  a  Bunsen  valve  or  a 
glass  ball  valve.  This  renders  a  reflux  impossible,  so 
that  it  is  not  necessary  to  observe  the  working  of  the 
apparatus  continually.  The  Woulfe  bottle  was  connected 
with  three  receivers  holding  100  c.c.  each,  all  containing 
solution  of  silver  at  1 :  50,  the  Woulfe  bottle  containing 
as  much  as  corresponded  to  the  arsenic  used  for  the 
experiment.  The  further  precaution  was  taken  that  all 
the  liquid  was  forced  through  the  dropping  funnel  into 


the  round  flask  by  the  pressure  of  hydrogen,  whereby  the 
ascent  of  gas  bubbles  into  the  dropping  funnel  is  made 
impossible. 

If  the  zinc  used  in  the  experiment  is  not  perfedlly  free 
from  arsenic,  its  proportion  can  be  easily  determined  in 
the  above  apparatus  and  deducted  from  the  results  of  the 
several  experiments. 

The  author  purposes  ascertaining  whether  the  method 
cannot  be  used  for  separating  arsenic  from  antimony  or 
for  determining  both  elements  when  jointly  present. 


THE  ABSORPTION  OF  FREE  NITROGEN 
BY  PLANTS. 


As  soon  as  organic  analysis  was  rendered  capable  of 
accuracy,  a  number  of  interesting  questions  could  not 
fail  to  be  raised.  One  of  the  most  important — the 
weightiest,  in  fadt — from  a  pradtical  point  of  view,  was  the 
origin  of  the  nitrogen  found  in  plants.  We  weigh,  e.g ., 
the  total  crop  of  wheat,  or  of  beans,  produced  upon  an 
acre  of  land.  We  take  a  fair  average  sample  of  the  bulk, 
or,  for  the  sake  of  greater  accuracy,  a  number  of  such 
samples,  and  we  determine  with  every  precaution  their 
percentage  of  combined  nitrogen.  From  the  result  it  is 
easy,  of  course,  to  calculate  how  much  nitrogen  has  been 
present  in  the  entire  crop.  Now  comes  the  question  : 
Whence  have  the  plants  obtained  this  nitrogen?  We 
analyse  the  seed,  and  find  a  certain  amount.  We  analyse 
in  like  manner  the  soil,  including  the  manures  which  have 
been  used.  We  determine  the  ammonia  present  in  the 
air,  in  the  rain,  and  in  the  ground-water.  We  add  to¬ 
gether  all  these  quantities  of  combined  nitrogen,  and  we 
find  that  the  sum  falls  very  considerably  short  of  the  com¬ 
bined  nitrogen  present  in  the  crop. 

This  fadt  is  fully  recognised  by  Sir  J.  Lawes  and  Dr. 
Gilbert  as  a  conclusion  drawn  from  their  prolonged  and 
world-famed  researches,  and  they  admit  that  there  must 
exist  in  nature  a  source  of  nitrate  which  science  has  not 
yet  discovered,  or,  it  might  be  added,  has  not  yet  appre¬ 
ciated. 

As  a  confirmation  of  this  truth,  our  attention  is  drawn 
to  Alpine  pastures.  Their  supply  of  nitrogenous  matter 
is  constantly  drawn  upon  in  the  form  of  milk  and  cheese. 
Still  the  grass  continues  to  grow  and  to  nourish  the  cattle, 
although  no  nitrogenous  manures — such  as  guano,  nitre, 
ammonium  sulphate,  &c. — is  ever  applied.  To  say  that 
the  fertility  of  the  soil  is  kept  up  by  the  dung  and  urine  of 
the  cows — as  farmers  of  the  old  school  still  believe — is  in 
reality  to  affirm  the  creation  of  matter.  The  excreta  in 
question  cannot  possibly  contain  anything  other  or  more 
than  there  was  in  the  grass,  minus  the  quantity  sent 
away  in  the  form  of  dairy  produce.  Hence  the  question 
is  narrowed.  Either  the  nitrogenous  matter  is  obtained 
from  the  superabundant  stock  of  free  nitrogen  existing  in 
the  atmosphere,  or  it  must  have  its  source  in  some 
unknown  product,  not  hitherto  identified,  either  in  the 
soil,  the  air,  or  the  water.  But  such  a  product,  such  an  x, 
to  play  so  wide  and  important  a  part,  would  have  to  exist, 
not  in  minute  traces  easily  overlooked,  but  in  relatively 
large  quantities. 

Hence  we  are  driven  back  upon  the  free  nitrogen  of  the 
atmosphere  as  the  only  conceivable  resource  :  and  here 
we  enter  the  realms  of  the  controversy.  Men  of  science 
have,  quite  justifiably,  demanded  positive  proof  that  the 
nitrogen  of  the  air  is  thus  absorbed  and  assimilated.  The 
necessary  experiments  are,  of  course,  delicate  and  tedious, 
and  without  special  precautions  it  is  worse  than  useless. 

One  o.  the  earliest  experimenters  in  this  dire&ion  was 
the  celebrated  Boussingault,  who,  as  early  as  1838,  recog¬ 
nised  the  free  nitrogen  of  the  air  as  one  of  the  three 
sources  whence  plants  derived  their  supply  of  nitrogen. 
The  other  two  sources  admitted  were  the  ammonia  exist- 
I  ing  in  the  atmosphere — which  is  manifestly  insufficient 
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. — and  the  dust  suspended  in  the  air — a  supply  which  can 
scarcely  come  into  serious  consideration. 

At  this  time  M.  Georges  Ville  took  up  the  subject.  In 
his  experiments  he  showed  that  the  nitrogen  found  in  the 
plants  exceeded,  by  several  thousand  times,  the  quantity 
which  they  could  derive  from  atmospheric  ammonia  :  and, 
as  for  dust,  it  was  carefully  excluded  by  special  arrange¬ 
ments.  Consequently,  the  nitrogen  found  in  the  crop  in 
excess  of  that  existing  in  the  seeds  could  be  due  only  to  a 
fixation  and  absorption  of  the  free  gaseous  nitrogen  of 
the  air. 

It  might  have  been  expedled  that  Boussingault  would 
have  welcomed  M.  Ville’s  verification  and  extension  of 
his  results.  Nothing  of  the  kind.  Though  the  discovery 
of  the  assimilation  of  free  nitrogen  by  plants  had  opened 
to  him  the  doors  of  the  Academy — though  Dumas 
(Coiitptes  Rendus,  vi.,  p.  131)  had  accepted  the  proof  that 
“  clover  absorbs  the  nitrogen  of  the  air,  and  everything 
leads  us  to  believe  that  this  phenomena  is  general,”  yet, 
in  1852,  Boussingault  read  before  the  Academy  of  Sciences 
a  voluminous  memoir  in  which  he  repeated  seventeen 
times  the  words  “  the  nitrogen  of  the  air  is  not  absorbed 
by  plants.”  Yet  all  the  time  he  proclaimed  it  an  injustice 
when  he  was  accused  and  convidted  of  this  remarkable 
change  of  front.  He  asserted  (Coinptcs  Rendus,  xxxx iii., 
p.  719)  that  if  he  had  proved  anything  in  his  former 
memoir  it  is  that  the  gaseous  nitrogen  of  the  air  was  not 
fixed  by  vegetation  in  his  last  experiments. 

Fortunately,  in  the  scientific  world  at  least,  when  a 
man  formally  eats  his  own  words  and  denies  what  he  has 
formerly  asserted,  and  what  has  been  accepted  as  his 
title  of  honour,  he  cannot  carry  the  world  with  him.  The 
late  Abbe  Moigno  ( Cosmos ,  iv.,  p.  561)  thus  clearly  ex¬ 
pounds  the  case  : — 

“  1.  The  assimilation  of  the  gaseous  nitrogen 
of  the  air  by  plants,  although  M.  Boussingault’s 
demonstration  was  incomplete,  was  made  known  with 
such  characters  of  evidence,  surrounded  with  such  a  total 
of  irrefragable  confirmation,  that  it  has  been  accepted  with 
such  a  rational  enthusiasm  as  to  make  it  more  than  rash 
to  seek  at  present  to  call  it  in  doubt. 

“2.  The  method  of  experimentation  followed  by 
Boussingault  in  his  first  experiments  has  been  pro¬ 
claimed  so  rational  and  so  certain  in  its  fundamental 
arrangements,  so  exadt  in  its  results,  that,  especially  since 
M.  Ville  has  so  modestly  completed  it,  so  skilfully  freed 
it  from  all  the  objections  which  might  still  be  raised 
against  it,  there  can  no  longer  remain  the  shadow  of  a 
doubt  as  to  the  absolute  reality  of  the  fadt  which  it  places 
in  evidence. 

“3.  Lastly,  the  new  method  followed  by  M.  Boussin¬ 
gault  is  as  bad  as  his  first  method  was  good  if  we  suppose 
it  completed.  His  recent  experiments  are  as  futile  and 
as  barren  of  conclusions  to  be  drawn  from  them  as  his 
earlier  experiments,  when  rightly  interpreted,  were  con¬ 
vincing  and  fruitful.” 

We  have  yet  to  show  in  detail  the  misleading  charadler 
of  the  later  experiments  undertaken  by  M.  Boussingault. 


THE  ANALYSIS  OF  IRON  AND  STEEL.* 

By  JOHN  PARRY,  F.C.S.,  and  J.  JAS.  MORGAN,  F.C.S. 

(Continued  from  vol.  lxvi.,  p.  228.) 

Some  time  ago  we  contributed  an  article  on  this  subject, f 
and  we  now  propose  to  complete  our  remarks  on  the 
question.  In  the  former  article  we  dealt  with  the  subjedt 
in  an  introductory  manner,  and  we  now  propose  to  discuss 
it  in  detail. 

The  complete  practical  analysis  of  iron  and  steel,  as 
generally  understood,  comprises  the  determination  of 

*  From  Industries,  January  27,  1893. 

t  See  Industries,  vol.  vii.,  p.  211 ;  also  Chemical  News,  vol.  lxvi.,  1 
p.  228. 


silicon,  sulphur,  phosphorus,  combined  and  graphitic  car¬ 
bon,  manganese,  and,  in  some  instances,  of  copper, 
titanium,  chromium,  tungsten,  and  oxide  of  iron.  Before 
proceeding  with  the  description  of  the  methods  employed 
for  the  determination  of  these  several  constituents,  we 
wish  to  draw  the  operator’s  attention  to  two  points  which 
it  is  necessary  to  rigidly  observe  before  results  that  can 
lay  any  claim  to  accuracy  can  be  obtained,  viz. : — (x)  The 
reagents  employed  must  be  absolutely  pure  ;  and  (2)  strict 
cleanliness  and  the  avoidance  of  dust,  which,  unless  due 
precautions  are  taken,  will  accumulate  during  ignition, 
weighing,  &c. 

Silicon. — In  the  methods  employed  for  the  estimation 
of  silicon  in  iron  and  steel,  it  must  be  oxidised  into  silica 
(Si02),  and  then  collected  and  weighed.  When  the  metal 
is  treated  with  aqua  regia  or  nitro-hydrochloric  acid,  the 
iron  enters  into  solution  as  ferric  chloride,  while  the 
silicon  is  oxidised  into  silica,  which,  upon  evapora¬ 
tion  of  the  solution  and  strong  heating,  is  rendered 
insoluble. 

As  nitro-hydrochloric  acid  is  constantly  employed  in 
the  analysis  of  iron  and  steel,  &c.,  a  stock  should  be 
prepared.  It  is  made  by  adding  one  part  of  pure  nitric 
acid  (sp.  gr.  1-42)  to  three  parts  of  pure  hydrochloric 
acid. 

For  analysis,  4  gims.  of  the  sample  in  the  state  of 
drillings  should  be  carefully  weighed  out  into  a  porcelain 
dish  of  500  c.c  capacity,  covered  with  50  c.c.  of  nitro- 
hydrochloric  acid,  the  mouth  of  the  dish  being  covered 
with  a  large  watch  glass  to  prevent  loss  by  spurting,  and 
the  whole  heated  gently  on  a  hot  plate  or  sand  bath. 
When  the  iron  is  of  such  a  nature  as  will  not  allow  of 
the  sample  being  obtained  as  drilling,  as,  for  instance, 
white  iron,  it  should  be  reduced  to  a  fine  powder  in  a 
steel  mortar.  Some  chemists  advise  that  the  drillings 
should  be  treated  with  boiling  ether  under  a  condenser, 
and  subsequently  dried  at  ioo°  C.,  the  objeft  being  to 
extradt  the  oil,  grease,  &c. ,  with  which  it  may  have 
accidentally  become  contaminated.  This  is  hardly  neces¬ 
sary  if  ordinary  care  be  exercised  during  its  preparation. 
Silicon  and  graphite — especially  the  latter — appear  to 
be  unevenly  distributed  in  grey  pig  iron.  The  drillings 
from  such  must  therefore  be  very  carefully  mixed. 
Drillings  not  carefully  mixed  gave  : — 

I.  II.  III.  IV. 

Silicon,  per  cent  ..  2'ii  174  173  170 

Graphite,  per  cent  ..  3^00  3'5o  3-37  3-80 

Instances  have  been  noted  in  which  serious  discrepancies 
have  occurred  between  chemists,  arising  solely  from  the 
assumption  that  the  sample  of  pig  was  of  even  com¬ 
position  throughout,  and  that  drillings  taken  from  any 
part  would  give  like  results.  When  it  is  judged  that 
the  whole  of  the  iron  is  in  solution,  the  watch  glass 
must  be  removed,  and  washed  by  a  fine  stream  of  hot 
distilled  water,  in  order  to  recover  any  of  the  solution 
which  might  have  spurted  on  to  the  glass.  The  solution 
is  then  evaporated  to  complete  dryness  and  heated 
strongly  over  a  Bunsen  burner  until  the  residue  is  black — 
the  heat  of  the  sand-bath  or  hot  plate  not  being  sufficient. 
When  the  dish  and  contents  are  thoroughly  cool,  the 
residue  is  moistened  with  60  c.c.  of  hydrochloric  acid,  and 
gently  heated  until  all  the  iron  is  brought  into  solution, 
and  the  excess  of  acid  expelled  from  the  solution  by  care¬ 
fully  evaporating  until  a  crust  commences  to  form.  At 
this  point  evaporation  must  be  arrested,  and  the  crust 
dissolved  by  the  addition  of  a  few  drops  of  hydrochloric 
acid.  To  the  solution  thus  obtained,  five  times  its  volume 
of  hot  distilled  water  are  added,  and  the  whole  filtered 
through  a  good  English  filter-paper  previously  washed 
three  times  with  a  dilute  solution  of  hydrochloric  acid  and 
several  times  with  water.  All  filter-papers,  previous  to 
being  used,  should  be  subjected  to  this  washing  with  acid 
and  water.  The  paper  retains  the  residue,  consisting  of 
silica  (Si02)  and,  perhaps,  graphite.  The  portions  of  the 
|  residue  adhering  to  the  sides  of  the  dish  are  detached  by 
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means  of  a  “  policeman,”  i.e.,  a  piece  of  caoutchouc 
tubing  at  the  end  of  a  glass  rod,  and  rinsed  into  the  filter. 
The  filter-paper  and  contents  are  then  washed,  four  times 
with  a  hot  10  per  cent  solution  of  hydrochloric  acid, 
and  afterwards  repeatedly  with  water  until  a  drop  of  the 
washings  gives  no  red  colour  when  brought  in  contadt 
with  a  5  per  cent  solution  of  sulphocyanide  of  potassium, 
several  drops  of  which  have  been  placed  on  a  white  porce¬ 
lain  slab.  If  a  steel  be  under  examination,  the  residue  on 
the  filter  consists  of  silica  (Si02) ;  but  if  an  iron,  graphite 
or  graphitic  carbon  is  generally  also  present.  The  treat¬ 
ment  of  the  filter  and  its  contents  depends  therefore  upon 
whether  one  or  both  of  these  constituents  are  present.  If 
silica  only  be  present,  the  filter-paper  and  contents  are 
transferred  to  a  porcelain  or  platinum  crucible,  ignited  at 
a  strong  red  heat,  and,  when  cold,  weighed.  The  weight, 
minus  that  of  the  filter-paper  ash,  gives  the  silica  (Si02), 
which  contains  46  66  per  cent  of  silicon. 

Several  of  the  constituents  of  iron  and  steel  are  present 
in  such  minute  quantities  that  an  increase  or  decrease 
amounting  to  1  or  2  m.grms.  in  the  weights  of  the  pre¬ 
cipitates  obtained  in  their  determination  make  a  consider¬ 
able  difference  in  the  resulting  percentages.  It  therefore 
becomes  necessary  to  determine  the  amount  of  ash  con¬ 
tained  in  the  filter-paper  employed,  and  to  dedudt  it  from 
the  weights  of  the  precipitates  obtained. 

In  the  presence  of  graphite,  the  filter-paper  and  con¬ 
tents  are  placed  in  a  shallow  porcelain  dish,  and  the  paper 
burnt  off  at  the  lowest  heat  possible  (a  high  temperature 
would  result  in  the  graphite  being  burnt  off  also). 
When  cold,  the  residue,  consisting  of  silica  and  graphite, 
is  weighed,  replaced  in  the  dish,  and  again  ignited,  this 
time  at  a  bright  heat.  The  graphite  burns  off,  while  the 
silica  remains  behind.  When  cold  it  is  weighed  and  the 
amount  deducted  from  the  combined  weights  of  the  silica 
and  graphite,  the  weight  of  the  graphite  thus  being  ob¬ 
tained. 

Great  difficulty  is  experienced  in  obtaining  a  pure  white 
silica  by  this  method,  it  being  usually  more  or  less 
coloured.  This  is  especially  the  case  with  specimens 
containing  considerable  quantities  of  phosphorus,  and  it 
is  then  due  in  all  probability  to  an  insoluble  phosphide  of 
iron  (Riley,  Chemical  Journal).  Neither  can  the  white¬ 
ness  of  the  silica  be  taken  as  a  guarantee  of  its  purity,  as, 
although  free  from  iron,  it  may  at  the  same  time  be  con¬ 
taminated  to  a  considerable  extent  with  titanium,  if  that 
metal  is  contained  in  the  iron  or  steel.  To  obtain  the 
silica  in  a  pure  state  it  is  transferred  to  a  platinum 
crucible,  intimately  mixed  with  six  times  its  weight  of 
acid  potassium  sulphate  (KHS04),  and  fused.  Upon 
cooling,  the  fused  mass  is  broken  up  as  completely  as 
possible  with  the  aid  of  a  glass  pestle.  The  crucible  and 
contents  are  then  placed  in  a  porcelain  dish  and  digested 
for  a  considerable  time  while  constantly  stirred  with  cold 
water.  When  the  whole  of  the  fused  mass  has  dissolved, 
the  crucible,  after  being  well  washed,  is  withdrawn,  and 
the  residual  silica,  now  free  from  impurities,  colledted  on 
a  filter ;  or  the  silica  may  be  volatilised  by  gently  heating 
in  a  platinum  crucible  with  hydrofluoric  and  sulphuric 
acids  (both  are  essential),  the  residue  weighed,  and  the 
silica  estimated  by  difference. 

The  following  method,  while  occupying  considerably 
less  time  in  its  performance,  furnishes  results  nearly  as 
accurate  as  the  one  just  described  : — Four  grms.  of  the 
sample  contained  in  a  beaker  are  treated  with  60  c.c.  of 
dilute  sulphuric  acid— 1  part  acid  to  3  of  water — the 
mouth  of  the  beaker  covered  with  a  watch  glass,  and  the 
whole  placed  on  a  hot  plate  or  sand-bath.  When  the  iron 
is  dissolved,  the  watch  glass,  after  being  washed,  is  re¬ 
moved,  and  the  solution  evaporated  until  thick  white 
fumes  of  sulphuric  acid  are  given  off.  The  evaporation  is 
then  arrested,  and  the  beaker  and  contents  allowed  to 
cool.  100  c  c.  of  water  are  then  added,  and  the  whole 
heated  to  the  boiling  point,  while  constantly  stirred,  until 
the  whole  of  the  mass  of  anhydrous  ferrous  sulphate  has 
been  dissolved.  The  silica  is  then  filtered  off,  together 


with  some  graphite  probably,  washed,  &c.  The  purity  of 
the  silica  thus  obtained  is  determined  by  the  method  pre¬ 
viously  described. 

(To  be  continued). 
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Report  on  the  Composition  and  Quality  of  Daily 
Samples  of  the  Water  Supplied  to  London 
for  the  Month  Ending  February  28th,  1893. 

By  WILLIAM  CROOKES,  F.R.S., 
and 

WILLIAM  ODLING,  M.B.,  F.R.S.,  F.R.C.P., 

Professor  of  Chemistry  at  the  University  of  Oxford. 

To  General  A.  De  Courcy  Scott,  R.A., 

Water  Examiner,  Metropolis  Water  Act,  1871. 

London,  March  12th,  1893. 

Sir, — We  submit  herewith,  at  the  request  of  the 
Directors,  the  results  of  our  analyses  of  the  168  samples 
of  water  colledted  by  us  during  the  past  month,  at  the 
several  places  and  on  the  several  days  indicated,  from  the 
mains  of  the  seven  London  Water  Companies  taking 
their  supply  from  the  Thames  and  Lea. 

In  Table  I.  we  have  recorded  the  analyses  in  detail  of 
samples,  one  taken  daily,  from  February  1st  to  February 
28th  inclusive.  The  purity  of  the  water,  in  respedt 
to  organic  matter,  has  been  determined  by  the  Oxygen  and 
Combustion  processes ;  and  the  results  of  our  analyses  by 
these  methods  are  stated  in  Columns  XIV.  to  XVIII. 

We  have  recorded  in  Table  II.  the  tint  of  the  several 
samples  of  water,  as  determined  by  the  colour-meter 
described  in  a  previous  report. 

In  Table  III.  we  have  recorded  the  oxygen  required  to 
oxidise  the  organic  matter  in  all  the  samples  submitted 
to  analysis. 

As  a  result  of  the  excessive  rainfall  of  the  month,  the 
condition  of  the  metropolitan  water  supply  during 
February,  though  not  unsatisfactory  for  the  period  of  the 
year,  was  found  to  compare  somewhat  unfavourably  with 
that  manifested  in  January,  which  was  on  the  whole  a 
dry  month,  despite  a  fall,  as  measured  at  Oxford,  of  over 
three-quarters  of  an  inch  during  the  last  few  days  of  the 
month,  and  so  only  affedting  somewhat  the  early  supply 
for  February.  The  total  rainfall  for  February,  as  measured 
at  Oxford,  was  2-64  inches,  being  0-72  inch  above  the 
average,  and  constituting  the  month  one  of  the  wettest 
Februaries  recorded  for  several  years  past. 

But  the  more  or  less  flooded  state  of  the  rivers  during 
a  large  portion  of  the  month,  though  having  a  prejudicial 
influence  on  the  supply,  more  especially  in  respedt  to  the 
degree  of  freedom  from  colour-tint,  did  not  affedt  the 
proportion  of  organic  matter  present  in  the  water  to  any 
such  extent  as  to  bring  it  into  appreciable  excess  over  the 
low  winter  average  prevailing  during  the  previous  two 
months,  as  shown  in  the  following  Table.  Moreover  the 
mean  ratio  of  organic  nitrogen  to  organic  carbon,  or  21-5 
to  100,  was  low,  and  indicative  so  far  of  the  preponder¬ 
ating  vegetable  nature  of  the  adlually  small  proportion  of 
organic  matter  present  in  the  supply. 

Of  the  total  168  samples  of  water  examined  during  the 
month,  two  only  weie  recorded  as  deficient  in  brightness, 
the  remainder,  despite  the  flooded  state  of  the  rivers, 
being  found  to  be  clear,  bright,  and  well  filtered. 


Ratio  of 
brown  to 
blue  tint. 

Oxygen  re-  Organic  Organic 

quired  for  carbon  per  carbon  per 
oxidation,  ico.ooo.  100,000. 

Previous  two 

Means. 

Means. 

Means. 

Maxima, 

months 
January..  .. 
February 

23-6  :  20 

—  :  20 

—  :  20 

0’o68 

0-052 

0-069 

0-198 

0-159 

0-201 

0-286 

0-248 

0-269 

We  are,  Sir, 

Your  obedient  Servants, 

William  Crookes. 
William  Odling. 
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By  W.  DITTMAR,  LL.D.,  F.R.S.,  F.R.S.E., 
and  J.  B.  HENDERSON. 
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Second  and  Final  Series  of  Syntheses. 

These  we  carried  out  after  we  had  learned  to  prepare 
absolutely  oxygen-free  hydrogen  :  by  passing  the  gas 
(after  its  deoxidation  by  red-hot  metallic  copper),  over 
fused  caustic  potash,  followed  by  phosphoric  anhydride 
(instead  of  over  vitriol)  for  its  dehydration.!  Let  us  state 
at  once  that  the  P2Os  tubes  never  gained  weight  appreci¬ 
ably,  so  that,  as  we  now  know,  they  might  have  been 

dispensed  with.  .  . 

While  preparing  for  these  final  experiments  we  invented 
an  easy  method  for  obtaining  a  very  perfedt  vacuum,  by 
means  of  two  ordinary  pumps.  An  ordinary  syringe, 
provided  with  a  solid  piston  and  a  two  way  cock  at  the 
end  of  the  barrel,  was  combined  with  a  large  bottle  in 
which  a  fair  ordinary  vacuum  was  maintained  by  a  second 
air-pump  in  such  a  manner  that  the  waste  air  from  the 
syringe  instead  of  being  sent  into  the  atmosphere  was 
discharged  into  the  vacuum-bottle.  By  proceeding  in  this 
manner”  we  easily  succeeded  in  producing  a  vacuum  of 
less  than  1  m.m. ;  and  yet  we  soon  came  to  give  up  this 


IS* 

rubber.  The  indiarubber  tube  is  closed  at  its  lower  end 
by  means  of  copper  wire,  m.  For  the  tightening  of  the 
indiarubber  tube  at  j,  two  pieces  of  copper  wire  of  exadtly 
the  same  weight  were  provided,  one  served  in  the  first 
exhaustion,  the  other  in  the  second.  The  joints  were 
found  to  hold  very  tight,  only  in  the  first  rehearsal  the 
rim  of  the  redudtion-tube  cracked  in  consequence  of  the 
belt  of  the  stopcock  part  being  pressed  against  it  by  the 
atmosphere.  This,  however,  in  subsequent  experiments, 
was  easily  avoided  by  placing  a  few  small  bits  of  card 
paper  between  the  two  glass  surfaces.  The  tare  for  the 
redudtion-tube  was  made  out  of  a  piece  of  combustion 
tubing  of  the  same  width  as  that  for  the  working-tube. 
This  tare  tube  was  simply  drawn  out  and  closed  at  both 
ends,  but  its  outer  volume  was  so  adjusted  that  it  dis¬ 
placed  exadtly  the  same  weight  of  water  as  the  working 
tube  did  with  its  cap  and  stopcock  on. 

We  might  have  stated  before  that  there  is  a  stopper  of 
asbestos  at  f,  which  was  introduced  for  the  first  experi¬ 
ment  and  never  taken  out. 

In  a  synthesis,  the  first  step  was  to  charge  the 
reduction-tube  with  about  115  grins,  of  oxide  of  copper, 
and,  after  having  attached  the  stopcock,  to  heat  it  in  a 
magnesia  bath  in  a  current  of  dry  air  (about  4-5  litres). 
This,  as  a  rule,  was  done  on  the  day  preceding  the 
experiment.  The  tube  was  left  overnight  with  the  cock 
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refinement,  because  it  turned  out  that  the  pump  ptoper, 
when  in  good  condition,  exhausted  to  about  3  m.m.  easily, 
and  this  sufficed  for  our  purpose,  because  we  took  care 
to  weigh  both  the  metallic  copper  and  the  oxide  of  copper 
in  a  hydrogen-vacuum,  besides  measuring  the  piessures 
of  our  vacua  by  means  of  a  specially  construdted  mercuiy 
gauze,  shown  at  Fig.  8.  (A  rather  large  syphon-mano¬ 
meter,  the  vacuum  limb  of  which  was  piovided  with  a 
very  good  Greiner  and  Friedrich  stopcock,  while  the  open 
limb  communicated  with  a  mercury  reservoir.  As  the 
tube  was  about  a  c.m.  wide  inside,  it  was  easy  to  fill  the 
instrument  with  mercury  without  introducing  more  than 
a  trace  of  air,  and  the  influence  of  this  was  reduced  to  a 
minimum  by  expanding  the  vacuum  into  the  largest 
available  space.)  The  construction  of  the  redudtion-tube 
is  shown  by  Fig.  9,  for  the  explanation  of  which  it  suffices 
to  say  that,  during  use,  the  joint  at  c  was  made  light  by 
means  of  a  close  bandage  of  warm  non-vulcanised  india- 
rubber,  secured  by  double  wires  both  at  the  left  and  at 
the  right  of  c,  and  that  during  the  evacuations  the  end 
H  was  closed  with  an  indiarubber  cap  as  shown  in  the 
figure,  j  is  a  piece  of  red  indiarubber  tubing,  k  a 
rounded  glass  rod,  L  a  glass  cap  fitting  over  the  india- 

*  Proceedings  of  the  Philosophical  Society  of  Glasgow ._ 

\  The  corresponding  U-tubes  were  prepared  in  this  way  A 
quantity  of  asbestos  was  dehydrated  by  heating,  then  shaken  in  a 
bottle  with  an  abundant  supply  of  the  anhydride,  and  quickly  traps- 
ferred  to  the  U-tube  alter  its  bend  had  been  about  half  filled  with 
the  reagent. 


closed  and  the  cap  wired  on,  and  on  the  following  morning 
it  was  exhausted  with  the  pump  or  combination  of  pumps. 
Hydrogen  was  then  admitted  into  it,  and  the  tube  allowed 
to  stand  beside  the  balance  while  the  other  apparatus 
was  being  weighed.  It  was  next  exhausted  as  completely 
as  possible  (the  vacuum  meter  being  read  this  time)  and 
weighed  against  its  tare.  After  the  attainment  of  con¬ 
stancy  of  weight,  the  tube  was  left  suspended  for  at  least 
ten  minutes,  to  make  sure  that  no  air  leaked  in.  From 
the  beginning  of  the  first  to  the  end  of  the  last  weighing, 
the  indiarubber  joint  at  c  was  kept  covered  over  with  a 
piece  of  very  thin  silver  foil  to  prevent  change  of  weight 
as  far  as  possible.  During  the  progress  of  a  reduction, 
the  parts  of  the  tube  which  were  not  meant  to  be  heated 
were  protected  by  suitable  asbestos  anhydride  screens. 

The  water-receptacle  was  the  same  as  the  one  which 
had  been  used  in  the  first  series,  except  that  the  U-tubes 
which  followed  it  were  charged,  the  first  with  fused 
caustic  potash,  the  second  with  phosphoric  anhydride. 
On  account  of  the  bulkiness,  more  than  on  account  of 
the  greater  weight,  of  the  reduftion-tube,  the  small 
balance  which  we  had  used  in  the  first  series  was  not 
conveniently  available  this  time.  We  substituted  for  it 
an  excellent  kilo  balance  from  Oertling,  which,  like  the 
smaller  instrument  used  before,  is  provided  with  a  Dittmar 
microscopic  reading  arrangement,  and  which,  even  when 
charged  with  several  hundred  grms.  on  each  side,  is 
constant  in  its  indications  to  within  o-2  to  o*i  m.grm. 
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On  account  of  the  introduction  of  the  vacuum  meth  od 
for  the  determination  of  the  oxygen,  the  execution  of  the 
experiments  was  not  quite  so  easy  as  in  the  first  series, 
and  it  took  us  some  time  before  we  became  quite  familiar 
with  all  the  manipulations  involved.  But  there  would  be 
little  use  in  here  giving  exadt  instructions  in  regard  to 
minor  details.  Whoever  cares  to  repeat  our  experiments 
must  go  through  his  own  apprenticeship. 

In  now  proceeding  to  report  on  the  individual  experi¬ 
ments,  we  shall,  for  brevity’s  sake,  use  the  following 
symbols : — 

S  for  the  loss  of  weight  suffered  by  the  reduCtion-tube. 

m'  and  m"  for  the  tension  of  the  hydrogen,  in  which 
the  CuO  and  Cu  were  weighed,  respectively. 

So  for  the  correffed  weight  of  the  oxygen.  As  a  rule 
S0  =  S. 

iv0  for  the  uncorreCted  weight  of  the  water  obtained  in 
the  liquid  form. 

w’  and  w"  for  the  uncorreCted  weights  of  the  steam 
condensed  in  the  caustic  potash  tube  following  the  water- 
receptacle,  and  in  the  P205  tube  following  the  KHO  tube 
respectively. 

t"  for  the  temperature,  and  P"  for  the  pressure,  of  the 
atmosphere  at  the  second  weighings. 

“  Air  ”  for  the  weight  of  air  displaced  by  the  w0  grm. 
of  liquid  water. 

W  for  the  total  weight  of  water  uncorreCted ;  W0  for 
the  same  corrected. 

h0  for  the  weight  of  hydrogen  =W0-  S0. 

H  for  8  X  [h0  •  S0) ;  that  is  to  say,  the  atomic  weight  of 
hydrogen  referred  to  0  =  i6. 

Experiment  (1).  8  =  17-0530;  m'  =  7  m.m.;  m"  =  5 

m.m. ;  hence  S0  =  S.  ot0=I9‘0367.  w'  =  0-1457.  w"  = 
nil.  Hence  W  =  ig,i824;  #"  =  1175°;  P''  =  748'g  m.m. 
Hence,  air  displaced  by  the  Wo  grms.  of  liquid  water  = 
23'3  m.grm.  ;  and  W0=  19-2057,  and  /*o  :  So  =  0'i26  236, 
and  H  =  i-oog  8g. 

There  was  a  little  difficulty  in  getting  the  last  drop  of 
water  out  of  the  drawn-out  end  of  the  reduCtion-tube 
into  the  water-flask  ;  otherwise  the  experiment  proceeded 
quite  normally. 

Experiment  (2).  In  this  experiment  everything  pro¬ 
ceeded  quite  normally  except  that,  at  the  end,  when  the 
reduCtion-tube  and  water-flasks  were  detached  from  each 
other,  a  minute  drop  of  water  was  seen  adhering  to  the 
end  of  the  neck  of  the  former.  Rather  than  simply  negleCt 
this  water,  or  lose  the  experiment,  we  produced  as  good 
an  imitation  as  we  could  of  the  droplet  at  the  end  of  a 
tared  glass  tube,  similar  to  the  neck  referred  to,  and 
weighed  it.  It  amounted  to  4-3  m.grm.  Allowing  this 
as  a  correction  for  the  water-weight  direCtly  found  we  had 
S  =  I7'3342;  Wl’  =  3'5  m.m. ;  m"  =  5'o  m.m.  S0=S.  w0 
=  19-4403;  ^’=0-0568;  w"  —  o.  Hence  W=ig,4g7i. 
t"  =  ii’5°;  P''  =  756'6  m.m.  Hence  air  displaced  =  24-0 
m.grm.,  and  W0=ig'52ii,  whence  h0:  S0  =  o-i26  161, 
and  H  =  1-00929. 

If  we  negleCt  the  drop  of  water  lost  we  have  h0:  S0  = 
0-125912,  and  H  =  ioo73i. 

Experiment  (3).  8=17-2882;  «t'  =  6-o;  m"  =  60  m.m. 

Hence  S0=  S.  w0=ig'38g2;  a/  =  o-0544;  w"  =  o-oooi. 
^  =  19-4436.  I"  =  1 3 0  J  P"  =  748  g.  Hence  air  =  23'6,  and 
W0  =  19-4672,  whence  h0  :  S0  =  0-126040,  and  H  = 
1-00832. 

Experiment  (4)  was  lost  through  the  pressure  of  the 
atmosphere  driving  the  stopcock  part  of  the  reduCtion- 
tube  against  the  receptacle  of  the  oxide  and  causing  it 
to  crack. 

Experiment  (5).  In  this  expeiiment  the  air-pump  failed 
to  work  properly,  so  that  the  pressure  in  the  redu&ion 
tube  could  not  be  reduced  to  less  than  27  m.m.  Other¬ 
wise  everything  went  on  all  right. 

S='iO’354o;  m'  =  m"  =  2yo  m.m.  Hence  S0  =  S.  w0  =  -. 
22-8360;  ^’  =  0-0630;  zt>"  =  0*0002.  Hence  W  =  22*8gg2. 


t"  =  130;  P”=754*o.  Hence  air  =  28-0,  whence  W0= 
22-g272,  and  h0  :  80  =  0-126422,  and  H  =  1-01138. 

Experiment  (6).  In  this  experiment  the  air-pump  again 
failed  to  work  satisfactorily,  and,  as  a  consequence,  the 
two  readings  of  the  manometer  were  inconveniently  high, 
and,  what  is  worse,  different  from  one  another.  The 
experiment  otherwise  proceeded  all  right. 

S  =  20-44i8  ;  m' =  15;  im”=4o  m.m.;  corresponding 
correction  =+0-26  m.grm.  Hence  80  =  20-4421.  w0  — 
229232;  w'  =  0-0565  ;  za"  =  o-ooo2.  Hence  W  =  22-g7gg. 
(''=14-8°;  P"=758-6.  Hence  air  =  28-i;  W0  =  23'oo8o; 
h0  :  80  =  0-125521  ;  and  H  =  i-oo4i7. 

Experiment  (7).  8  =  208639;  m' =  >«''  =  18  m.m.  Hence 
S0=S.  w0  =  23-405g  ;  W'  =  o-o6o8;  w"  =  o;  W  =  23-4667. 
<''=15-3°;  P'  =75i-7.  Hence  air  =  28’4  ;  and  W0  = 
23"4g5i  ;  h0  :  S0  =  o-i26ii2  ;  and  H  =  roo8go. 

Experiment  (8).  In  this  experiment  the  reduCtion-tube 
cracked  just  before  its  second  exhaustion,  hence  the 
metallic  copper  had  to  be  weighed  in  hydrogen  at  the 
pressure  of  the  atmosphere.  We  had:  —  8  =  20-1932; 
m'=i8  m.m.;  ;/i"  =  752-0  ;  calculated  correction  =4-7-4 
m.grm.  Hence  S0  =  2o-g226.  ^0  =  23-4745  ;  ^'  =  0-0578; 

zo"  =  o-ooo5.  Hence  W=  23-5328.  t"  =  15-5° ;  Pv  =  752-o. 
Hence  air  =  28-4,  whence  W0  =  23-56i2  ;  h0  :  S0  =  o-i26ii2; 
and  II  =  1-00890. 

Experiment  (9).  8  =  21-0957;  m'  —  m"= 3  m.m.  Hence 
S0  =  S;  ^0  =  23-6543;  ^'  =  0-0714;  w"  =  o,  whence  W  = 
23’7257-  <"  =  i5‘5°;  P'’  =  747'4-  Hence  air  =  28-5;  W0 
=  23-7542  !  K  ■  80  =  0-126021  ;  and  H  =  1-00817. 

Experiment  (10).  8  =  21-8994  ;  m'—tn"  =  2  m.m.  Hence 
S0  =  S;  w0  =  24-5870;  w' =  0-0400;  w”  =  o.  Hence  W  = 
24-6270.  <"  =  15°;  P"  =  752-o,  whence  air  =  2g-8;  W0  = 
24-6568;  h0  :  S0  =  o"i25gi2  ;  and  H  =  1-00730. 

Experiment  (11).  8  =  21-8593;  #*'=1-5;  m"  =  i-om.m. 

Hence  S0=S.  ^0  =  24-5407;  w' —  0-0474;  w’’  =  o;  W  = 

24-5881.  <  '=15-0°;  P"  =  75i-5.  Hence  air  =  29-8  ;  W0  = 
24-6179;  h0  :  S0  =  o-i26ig8  ;  and  H  =  1-00959. 

Experiment  (12).  8  =  21-8499;  m'=2'5;  w"  =  2-o  m.m. 
Hence  S0  =  S.  vc'0  =  24*5067 ;  ^'  =  0-0654;  w"  =. -o'oooi; 
W  =  24-5721.  t"=  15-75°;  P"  =  76i-4.  Hence  air  =  3o-o  ; 
W0  =  24'6o2i;  7/0  :  S0  =  o-i25959 ;  and  H  =  1-00768. 

Experiment  (13).  8  =  21-5788;  m  =i'y,  m"  —  2-0  m.m. 

Hence  S0  =  S.  ^0  =  24-2118;  ^'  =  0-0631;  zv"  =  o;  W  = 
24-2749.  t"=  14-9° ;  P'’  =  76i-i.  Hence  air  =  2g-8 ;  W0  = 
24-3047;  ho  :  80  =  0*126323  ;  and  H  =  1-01059. 

Experiment  (14).  8  =  20-9709;  m'  =  3-5;  m"  =  yy  m.m. 

Hence  S0=S.  ra0  =  23-5422;  w' =  0-0461;  w''=— o-oooi; 
W  =  23-5883.  t"=  15-2°;  P'  =  76o6.  Hence  air  =  28-9; 
W0  =  23'6i72;  h0  :  80  =  0-126189  ;  and  H  =  1-00951. 

(To  be  continued). 


Oxidising  and  Decolourising  Adtion  of  Charcoal. 
— Cazeneuve  ( Pharm .  Central  Halle). — As  far  back  as 
1874  A.  W.  von  Hofmann  observed  that  charcoal — 
especially  animal  charcoal — can  exert  a  strong  oxidising 
adtion.  An  alcoholic  solution  of  leukaniline  quickly 
yields  rosaniline  if  boiled  with  animal  charcoal. 
Cazeneuve  made  similar  observations  on  boiling  aqueous 
solutions  of  a-naphthylamine  or  of  paraphenylendiamine 
with  animal  charcoal  ;  the  first  mentioned  becomes  a 
purple  red  and  the  second  a  brown.  The  charcoal  retains 
the  colour  firmly,  but  yields  it  up  again  to  boiling  alcohol. 
I  he  idea  that  the  oxidising  adtion  of  carbon  was  concerned 
in  the  decolourising  adtion  was  at  once  suggested.  On 
experiments  made  for  this  purpose  it  was  found  that 
charcoal  which  had  been  previously  ignited  and  cooled 
in  a  current  of  dry-  nitrogen  or  in  carbon  dioxide  had  less 
decolourising  power  than  such  as  has  been  cooled  in  the 
air.  Cazeneuve  is  of  opinion  that  the  residual  oxygen  in 
the  charcoal  burns  the  colouring-matter. 
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Ordinary  Meeting,  March  2nd,  1893. 

Dr.  J.  H.  Gladstone,  F.R.S.,  Vice-President,  in  the 

Chair. 


(Concluded  from  p,  145). 


*124.  “  Note  on  Optical  Properties  as  Indicative  of 
Structure."  By  Henry  E.  Armstrong. 

In  his  “  Notes  on  some  Recent  Determinations  of 
Molecular  Refraction  and  Dispersion,”  recently  commu¬ 
nicated  to  the  Physical  Society  (Phil.  Mag.,  1893,  203), 
Dr.  Gladstone  diredts  attention  to  a  number  of  curiously 
suggestive  observations  of  special  interest  in  connection 
with  the  all-fascinating  enquiry  into  the  correlations  of 
properties  and  structure.  The  metallic  carbonyls  to 
which  he  refers,  in  respeCt  of  physical  properties  as  in 
many  other  respeCts,  are  compounds  of  extraordinary 
interest.  The  conclusion  which  both  Mond  and  Glad¬ 
stone  favour  that  they  are  cycloids  is  undoubtedly  that 
most  in  harmony  with  their  general  behaviour,  affording 
as  it  does  an  explanation  of  the  complete  masking  of  the 
metal,  comparable,  for  example,  with  that  which  sulphur 
suffers  in  thiophen. 

The  excessive  refractive  and  dispersive  power  which 
the  metallic  carbonyls  exhibit  is  probably,  as  Gladstone 
suggests,  to  be  sought  in  the  peculiar  arrangement  of  the 
carbonyls  ;  one  object  of  this  note  is  to  call  attention  to 
the  evidence  which  the  optical  data  apparently  afford  of 
their  co  operative  action.  The  ketonic  compounds  hitherto 
studied  from  which  the  value  CO  =  8’4  has  been  derived 
have  been  compounds  containing  single  or  isolated 
carbonyls,  whereas  —  if  represented  as  cycloids  — the 
metallic  carbonyls  contain  two  “ortho-systems,”  thus — 
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In  this  sense  they  are  in  faCt  diorthoquinonoid,  and  are 
comparable  with  coloured  substances,  but  they  are  not 
truly  quinonoid,  the  cycloid  being  saturated,  and  hence 
should  not  be  coloured.  (The  nickel  compound  is  colour¬ 
less,  but  the  iron  compound  is  described  as  yellow  ;  the 
instability  of  the  latter,  however,  is  such  that  this  colour 
may  be  due  to  impurity).  There  are  only  two  orfho- 
quinonoid  systems,  although  there  are  five  carbonyls  in 
iron  pentacarbonyl,  so  that  one  of  the  carbonyls  should 
have  the  ordinary  value  and  only  four  the  value  they 
apparently  exhibit  in  nickel  tetracarbonyl  (11*9)  :  con¬ 
sequently  the  molecular  refradtion  should  be — 

4CO  (orthoquinonoid)  =4  . 

CO  (ketonic)  =  8-4 

Fe”  =ii-6 


67'6 

a  value  not  far  removed  from  that  found,  viz.,  67  4. 

If  this  argument  be  a  sound  one,  it  is  to  be  anticipated 
that  quinonoid  compounds  generally  will  be  found  to 
possess  specially  high  refradtive  powers  ;  and  there  is 
some  evidence  that  this  is  the  case  :  thus  among  the 
compounds  examined  by  Gladstone  ( Chem .  Soc.  fount., 
1870,  101 — 147;  Trims.,  1884,  241)  anthracene — a  hydro¬ 
carbon  which,  as  more  than  once  pointed  out,  is  probably 
quinonoid  in  strudture — is  credited  with  a  very  high  value, 
considerably  above  that  calculated  even  if  the  value  6’i 


be  assigned  to  carbon.  Gladstone  has  also  stated  that 
/3-nitraniline  has  an  abnormally  high  refradtive  power.  I 
learn  from  Professor  Mills  that  the  compounds  referred 
to  as  a-  and  /3-nitraniline  which  he  gave  to  Gladstone 
were  the  meta-  and  para-derivatives;  apparently,  there¬ 
fore,  this  result  is  in  accord  with  the  view  previously 
advocated  ( Proc .  Chem.  Soc.,  1892,  101),  that  paranitra- 
niline  and  similar  coloured  nitro-compounds  are  in  reality 
quinonoid.  Dr.  Gladstone  states,  however,  that  both 
substances  were  examined  in  weak  solutions,  and,  there¬ 
fore,  less  than  the  usual  confidence  can  be  felt  in  the 
accuracy  of  the  data. 

Liveing  and  Dewar’s  determination  of  the  molecular 
refradtion  of  nitrous  oxide  in  the  liquid  state  is  also 
referred  to  by  Gladstone,  who  points  out  that  the  value 
observed  (n-4i8)  favours  the  view  that  the  nitrogen  in 
nitrous  oxide  has  the  low  value  which  this  element 
exhibits  in  nitriles,  viz.,  4*1.  The  determination  of  the 
strudture  of  nitrous  oxide  is  of  special  importance,  as  it  is 
one  of  a  group  of  compounds,  including  trimethylene, 
ethylene  oxide,  and  diazoimide,  all  of  which  it  is  the 
fashion  at  the  moment  to  formulate  as  cycloids  :  — 


CH2 

/\ 

h2c-ch2, 


o 

/\ 

h2c— ch2, 


NH 

/\ 

N=N. 


But  apparently  there  is  no  valid  evidence  to  justify  the 
pradtice,  and  it  is  in  no  way  necessary  to  adopt  such  a 
course.  Unfortunately  we  are  without  knowledge  of 
the  optical  properties  of  trimethylene,  but  we  have 
J.  Thomsen’s  remarkable  observation  that  its  heat  of 
combustion  exceeds  that  of  the  isomeric  propylene  by 
6690  units.  I  have  on  several  occasions  discussed  the 
properties  of  this  hydrocarbon,  and  have  pointed  out  how 
its  unique  behaviour  with  bromine  and  bromhydric  acid 
may  be  explained  by  eledlrolytic  considerations  (cf. 
Morley  and  Muir’s  “  Watts’  Didtionary  of  Chemistry,’ 
iii . ,  Art.  “  Isomerism.”)  Granting  the  accuracy  of 
Thomsen’s  figures,  there  appears  to  be  no  way  of  avoid¬ 
ing  the  conclusion  that  it  is  an  open  chain  hydrocarbon, 
and,  therefore,  that  free  affinities  may  exist  at  the  end  of 
a  chain  ;  its  dissimilar  behaviour  towards  bromine  and 
bromhydric  acid  precludes  the  application  of  von  Baeyer’s 
explanation  of  the  instability  of  a  ring  of  three  atoms,  as 
such  a  ring  should  prove  unstable  to  bromine  as  well  as 
to  bromhydric  acid,  the  former  being  in  all  other  cases 
the  more  adtive  agent  in  attacking  hydrocarbons. 

Ethylene  oxide,  in  like  manner,  has  an  abnormally  low 
heat  of  formation;  in  fad,  on  this  account,  J.  Thomsen 
has  gone  so  far  as  to  represent  it  by  the  formula 
CH2-OCH2,  an  expression  offending  against  all  recog¬ 
nised  canons.  If,  however,  trimethylene  be  written 
CH2,CH2’CH2l  ethylene  oxide  may  be  written  CH2  CH2*0. 
Perkin’s  results,  referred  to  in  a  previous  note  (ante), 
show  that  it  is  abnormal  in  its  optical  behaviour  ; 
they  are  most  significant  as  affording  evidence — assuming 
an  open  chain  formula — that  the  optical  effedt  of  free 
affinities  is  below  the  normal,  and  it  may  be  anticipated 
that  trimethylene  will  afford  low  values.  It  is  worth 
noting  that  carbonic  oxide,  in  which  we  believe  that 
certain  of  the  affinities  of  the  carbon  atom,  if  not  free,  are 
“  self  engaged,”  has  a  molecular  refradtion  (73)  con¬ 
siderably  below  the  value  of  CO  in  ketonic  compounds  : 
it  would  seem  that  the  ordinarily  accepted  refradtion 
equivalents  are  not  to  be  regarded  as  measures  of  the 
effedt  of  the  “  affinities  ”  proper,  but  of  the  affinities 
engaged  between  atoms. 

Passing  now  to  the  nitriles  and  nitrous  oxide,  we  have 
the  most  indefinite  ideas  as  to  the  former:  they  are  con¬ 
ventionally  represented  as  compounds  of  triad  nitrogen, 
but  this  pradtice  is  but  the  outcome  of  formal  obedience 
to  certain  artificial  and  dogmatic  rules  of  valency,  and 
has  no  real  justification.  As  we  must  admit  the  exist¬ 
ence  of  latent  affinities  in  carbonic  oxide — which  may  be 
written  «<CO — we  tnay  also  admit  the  possibility  of  their 
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existence  in  nitrogen,  and  may  represent 
compounds  of  the  form  — 


the  nitriles  as 


<C — N> 

Nitrous  oxide,  on  this  assumption,  would  be— 

<N — 0— N>. 

Diazoimide  might,  in  like  manner,  be  regarded  as 
<N-NH- N>, 

a  formula  which  is  implied  in  Mendeleeff’s  assumption 
that  it  is  dinitrile.  No  diazoimide  derivatives  have 
hitherto  been  examined  :  Dr.  Perkin  had  the  kindness  to 
determine  the  refradtive  power  of  the  phenyl  derivative, 
of  which  a  quantity  was  placed  at  my  disposal  by  Prof. 
Tilden  :  the  results  are  as  follows  : — 
d  io°/io°  1-0980  ;  d  15715°  1-09318;  d  25725°  1-08527. 
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Deducting  from  the  value  of  aniline,  52-09,  the  value  of 
two  hydrogen  atoms,  2'6,  and  adding  twice  the  highest 
value  of  nitrogen,  2.5-1,  the  theoretical  value  is  A  =  59-89, 
which  is  lower  by  0-54  than  that  found  ;  so  that  diazo- 
phenimide  has  proportionally  a  somewhat  higher  mole¬ 
cular  refradtion  than  even  aniline. 

These  results  do  not  indicate  that  diazophenimide  is  a 
dinitrile ;  neither  is  it  possible  to  deduce  from  them  any 
special  argument  in  favour  of  the  formula— 

N 

Ph-N  ||  : 

<N 

the  problem,  in  fadt,  remains  unsolved. 

Consideration  of  the  fadts  makes  it 
that  a  solution  of  the  difficulty  may  be 
only  so,  but  that  it  may  be  possible  ere  long  to  carry  on 
the  enquiry  into  the  inter-relationship  of  strudture  and 
physical  properties  on  more  fruitful  lines  than  has  of  late 
been  possible. 

In  the  case  of  paraffinoid  compounds  generally,  both 
carbon  and  hydrogen  seem  to  have  a  fixed  optical  value, 
and  it  may  be  supposed  also  that  this  is  true  of  hydrogen 
in  all  cases  ;  seemingly  also,  etlunoid  carbon—  carbon  as 
it  is  in  ethylene,  whatever  may  be  the  mode  in  which  the 
atoms  are  united — has  a  constant  value.  The  variations 
which  are  noticed  in  paraffinoid  and  ethenoid  derivatives 
must  on  these  assumptions  be  ascribed  to  variations  in 
the  radicles  displacing  hydrogen  ;  and  it  should  be  easy 
therefore,  by  studying  a  considerable  number  of  properly 
chosen  compounds,  to  determine  which  radicles  are,  and 
which  are  not,  subjedt  to  variation  and  the  circumstances 
which  condition  variation. 

In  the  case  of  benzenoid  compounds,  there  is  no 
evidence  of  constancy.  Even  in  the  case  of  the  hydro¬ 
carbons  the  value  of  the  C6  group  rises  from  C  =  6  (very 
nearly)  in  benzene  to  0  =  6-15  in  mesitylene,  the  only 
apparent  alteration  made  consisting  in  introducing  methyl 
in  place  of  hydrogen.  As  all  the  evidence  derived  from 
the  study  of  paraffinoids  seemingly  shows  that  CH3  has 
an  invariable  value,  it  is  only  logical  to  suppose  that  the 
variation  arises  in  the  cycloid  ;  in  other  words,  that 
whereas  the  ethenoid  C2  system  apparently  has  an 
invariable  optical  effedt,  the  benzenoid  C'6  system  has  a 
variable  optical  effedt.  There  is  nothing  surprising  in 
this  conclusion — it  is  in  absolute  accordance  with  the 
experience  derived  from  the  study  of  the  chemical 
behaviour  of  the  benzenoid  compounds.  The  variation, 
in  many  cases,  is  very  considerable  :  that  of  aniline, 
for  example,  which  has  a  molecular  refradtive  power 
A  =  52-og.  Assuming  NH2  to  be  5-1  +  2 . 1-3  =  77,  and 


dedudting  the  value  of  5H  =6-5,  the  value  of  C6  in  aniline 
is  52-09  —  7-7-6-5  =  37-S9.  and  0  =  6-31  There  is  no 
reason  why  the  value  should  not  be  still  higher  m  diazo¬ 
phenimide  :  to  determine  the  value  of  the  N3,  either 
N-H  or  one  of  its  paraffinyl  derivatives  should  be  exam¬ 
ined.  The  chemical  properties  of  diazophenimide  are 
such — its  nitro-derivatives  are  hydrolysed  with  such 
facility— as  entirely  to  justify  the  assumption  that  the 
N3  has  a  very  special  influence  on  the  properties  of  the 
cycloid. 

The  strongest  confirmation  of  the  view  here  put 
forward  is  afforded  by  diphenyl,  in  which  each  carbon 
apparently  has  the  value  6-39  :  the  two  radicles  of  which 
this  hydrocarbon  is  composed  being  alike,  and  being  both 
benzene  residues  and  diretftly  conjoined  —  putting  the 
hydrogen  aside  — there  can  be  no  question  that  the  varia¬ 
tion  i^ due  to  the  variation  in  the  optical  effedt  of  the  C6 
group. 

If  it  can  thus  be  shown  either  that  the  ethenoid  group 
has  an  invariable  effedt  whatever  number  of  such  groups 
may  be  present  in  the  compound,  or  that  its  effedt  is 
invariable  except  in  certain  cases  in  which  a  co-operative 
effedt  is  traceable,  and  the  benzenoid  group  be  proved 
to  have  a  variable  optical  effedt,  the  most  absolute 
demonstration  will  have  been  secured  of  the  existence  in 
benzenoid  compounds  of  a  peculiar  strudture  such  as  is 
foreshadowed  in  the  centric  formula  first  proposed  by  me 
in  February,  1887. 

The  following  may  be  referred  to  as  illustrative  of  the 
problems  requiring  consideration.  Among  haloid  com¬ 
pounds,  methylene  iodide  is  altogether  peculiar,  its 
refradtion  equivalent  (58-22)  being  much  above  the  calcu¬ 
lated  value  (52-1)  ;  this  may  be  a  case  of  co-operative 
adtion.  The  high  dispersive  power  of  carbon  bisulphide 
is  perhaps  to  be  accounted  for  in  some  such  manner.  In 
iodoform,  an  eminently  remarkable  substance  on  account 
of  its  colour  and  other  exceptional  properties,  the  third 
iodine  atom  appears  to  exert  an  influence  comparable 
with  that  of  an  ethenoid  group  in  quinone,  and  to  deter¬ 
mine  the  appearance  of  colour.  In  this  case  the  effedt  is 
seemingly  produced  within  the  sphere  of  affinity  around 
the  carbon  atom,  much  as  in  the  case  of  quinonoid  com¬ 
pounds  it  is  produced  within  the  cycloid  sphere  of  affinity. 
Bromopicrin,  if  the  value  found  by  Gladstone  be  corredt, 
appears  to  be  an  example  involving  a  negative  influence, 
a  cause  which  perhaps  also  prevails  in  the  case  of  ace¬ 
tylenic  compounds,  the  abnormally  low  refradtive  power 
of  which  is  highly  remarkable.  The  aldehyds  offer  many 
peculiaiities.  It  is  to  be  remembered  that  Thomsen  has 
represented  aldehyd  as  CH3-C(OH) ;  the  oxygen  in  such 
a  compound  would  have  a  lower  value  than  in  ketones, 
but  the  one  atom  of  carbon,  being  in  the  carbonic  oxide 
or  dyad  state,  would  probably  have  a  lower  value  than  5  ; 
so  that,  by  assigning  the  full  value  to  both  carbon  atoms 
and  the  ketonic  value  to  oxygen,  the  equivalent  would  be 
over-estimated.  But  no  indication  that  such  is  the  case 
is  adtually  afforded  by  aldehyd. 

The  refradtion  equivalent  of  benzaldehyd  is  about  two, 
and  that  of  salicylic  aldehyd  about  three,  units  above  the 
calculated  value;  this  may  be  due  to  an  increase  in  the 
cycloid  value,  but  it  is  conceivable  that  the  cycloid  and 
the  ketonic  groups  in  some  way  co-operate  ;  and  it  is 
even  possible  to  represent  salicylic  aldehyd  as  a  quinonoid 
compound.  It  is  noteworthy  that  both  these  aldehyds 
are  very  adlive  substances,  and  prone  to  yield  condensa¬ 
tion  produdts.  Cinnamic  aldehyd  is  one  of  the  most 
refradtive  and  dispersive  of  known  substances,  and  its 
refradtion  equivalent  (75-3)  is  much  above  the  calculated 
value,  65-4.  It  may  be  represented  as — 

c6h5-chc:ch-cc:oh, 

or  even  as  CgHj  CH^CCCH-OH,  and  it  would  seem 
probable  that  the  high  refradtive  power  is  conditioned  by 
a  co-operative  influence  of  the  contiguous  cycloid  and 
ethenoid  groups.  From  this  point  of  view,  it  is  important 
to  examine  allene,  CH2OCC:CH2.  Stilbene, — 
C6H5-CHCCH'C6H5, 
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is  another  equally  striking  instance,  its  refradtion  equiva¬ 
lent  (H3'39)  being  also  very  much  higher  than  the  calcu¬ 
lated  value  (101). 

The  arguments  here  made  use  of  in  correlating  optical 
properties  and  structure  are  undoubtedly  applicable  to  the 
discussion  of  other  physical  properties,  and  as  some  of 
these  are  apparently  the  measure  of  intra-  and  others  of 
extra- molecular  effedts,  it  is  all  important  that  a  careful 
comparison  should  be  made  with  theobjedt  of  elucidating 
reciprocal  relationships. 

In  conclusion,  attention  may  be  diredted  to  the 
anomalous  colour  dispersion  displayed  by  rosaniline  and 
other  colouring-matters.  In  these  compounds  the  two 
COR"  groups  are  of  totally  distindt  types,  and  apparently 
the  effedt  has  not  been  noticed  in  the  case  of  compounds 
in  which  the  quinonoid  groups  are  alike  or  similar.  Biot 
lias  shown  that  the  phenomena  of  anomalous  rotatory 
dispersion  exhibited  by  tartaric  acid  solutions  are  simu¬ 
lated  by  a  mixture  of  two  optically  adtive  mutually 
indifferent  substances  having  different  rotatory  dispersive 
powers;  it  seems  not  improbable  that  the  two  dissimilar 
quinonoid  groups  which  condition  colour  in  rosaniline 
and  substances  which  behave  like  it  condition  anomalous 
colour  dispersion  in  consequence  of  their  dissimilarity. 

125.  “  The  Origin  of  Colour.  (IX.)  Note  on  the 
Appearance  of  Colour  in  Quinoline  Derivatives  and  of 
Fluorescence  in  Quinine."  By  Henry  E.  Armstrong. 

The  arguments  put  forward  in  the  previous  note  have 
far-reaching  consequences.  The  increase  in  refradtive 
power  observed  on  comparing  the  homologues  of  benzene 
with  benzene  might  be  ascribed  to  a  passage  from  the 
centric  to  the  ethenoid  form — assuming  the  former  to 
have  a  slightly  lower  optical  value  than  the  latter  ;  and 
such  a  view  would  be  in  accordance  with  the  observed 
change  in  chemical  behaviour,  but  it  would  not  account 
for  the  change  in  the  case  of  aniline  and  other  com¬ 
pounds,  as  the  optical  value  of  carbon  in  these  rises 
above  that  which  is  seemingly  charadteristic  of  the 
ethenoid  form. 

That  the  change  takes  place  in  some  cases  there  can 
be  little  doubt,  especially  when  von  Baeyer’s  researches 
are  taken  into  account.  The  objedt  of  the  present  note 
is  to  point  out  that  its  occurrence  would  account  for  the 
appearance  of  fluorescence  and  colour  in  quinoline  deri¬ 
vatives  which  has  been  discussed  in  a  previous  note 
(Proc.  Client.  Soc.,  1892,  143).  Assuming  quinoline  to 
be  a  centric  cycloid,  and  that  the  introdudtion  of  NH2 
has  a  very  marked  effedt,  as  in  the  case  of  aniline,  it  is 
possible  that  the  compound  may  thereby  be  caused  to 
acquire  an  ethenoid  strudture ;  but  such  an  ethenoid 
compound  would  be  quinonoid,  as  may  be  seen  on  refer¬ 
ence  to  the  formula — 

..  N 

NH2 

in  other  words,  any  amido-derivative  of  quinoline  might 
be  quinonoid,  and  therefore  coloured,  probably  either 
orange  or  red. 

In  like  manner,  an  ethenoid  form  of  naphthalene  would 
be  quinonoid  ;  it  is  therefore  possible  that  the  fluores¬ 
cence  exhibited  by  many  naphthol  and  naphthylamine 
derivatives  is  charadteristic  of  the  pure  substances,  and 
does  not  always  originate  in  impurities. 

If  the  argument  here  used  be  justified,  the  non-appear¬ 
ance  of  colour  and  fluorescence  in  naphthalene  derivatives 
will  afford  evidence  of  a  centric  strudture  similar  in 
charadter  to  that  which  the  peculiar  optical  behaviour 
of  benzenoid  compounds  affords  of  a  special  strudture 
different  from  the  ethenoid  form  in  benzene. 

Discussion. 

The  Chairman  (Dr.  Gladstone)  said  that  he  would  like 
to  consider  the  suggestive  remarks  of  Prof.  Armstrong  on 


molecular  refradtion  more  carefully  before  committing 
himself  to  a  definite  opinion  ;  the  idea  of  a  “  co-operative 
influence,”  such  as  had  been  put  forward,  was,  he  thought, 
worthy  of  all  attention.  It  had  long  struck  him  as  an 
unexplained  phenomenon,  that  while  in  the  aromatic 
substances  in  general  61  is  indicated  as  the  atomic  re¬ 
fradtion  of  each  of  the  double  linked  carbons,  the  value 
was  very  appreciably  lower  in  benzene  itself  and  in 
toluene ;  and  that  when  the  compound  becomes  very 
complex,  the  value  becomes  larger  than  6t.  Thus  aniline 
is  certainly  more  refradtive  than  would  be  anticipated 
from  the  usual  run  of  benzene  compounds  and  compound 
ammonias.  Carbon  in  such  compounds  as  naphthalene 
or  phenanthrene  has  a  much  higher  refradtive  power,  to 
which  he  had,  some  years  ago,  provisionally  assigned  the 
value  of  8’8,  It  had  been  remarked  that  the  ethylene 
bonds  in  open  chain  compounds  ought  to  retard  light 
differently  from  the  double  bonds  in  the  aromatic  series. 
This  was  not  to  be  easily  recognised  in  the  refradtion  of 
A,  but  it  was,  undoubtedly,  the  case  in  the  dispersion. 
Such  considerations  must  have  much  weight  in  the  dis¬ 
cussion  of  the  strudture  of  carbon  compounds  exhibiting 
special  properties. 

Dr.  Perkin  said,  in  reference  to  Dr.  Armstrong’s  re¬ 
marks  on  the  very  high  values  obtained  for  the  refradtive 
power  of  the  carbonyl  compounds  of  nickel  and  iron,  it 
must  be  remembered  that  these  compounds  were  ex¬ 
amined  in  the  pure  condition,  whereas  all  other  deter¬ 
minations  of  the  refradtive  power  of  nickel  and  iron  were 
made  with  dissolved  salts  and  do  not  necessarily  give  true 
values  for  these  metals.  In  the  case  of  zinc  compounds 
he  had  found  that  the  value  of  this  metal  in  zinc  ethyl 
was  15 'g,  whereas  solutions  of  zinc  salts  gave  only  g-8. 
Therefore  it  was  not  safe  to  infer  that  in  the  carbonyl 
compounds  nickel  and  iron  had  the  values  they  apparently 
possessed  in  salts.  Through  the  kindness  of  Mr.  Mond, 
he  had  had  the  opportunity  of  measuring  the  magnetic 
rotation  of  the  nickel  2nd  iron  carbonyl  compounds,  and 
had  found  that  they  gave  very  high  rotations  ;  but  at 
present  no  other  compounds  of  these  metals  had  been 
examined. 

As  to  the  values  given  for  the  refradtion  of  carbon  and 
hydrogen  being  perfedtly  constant,  even  in  saturated 
compounds  this  appears  to  be  doubtful.  Taking  the  case 
of  ethylene  oxide,  they  must  be  somewhat  lower  than 
usually  given,  and,  in  some  of  the  amines,  they  appear  to 
be  higher;  this  is  seen  on  comparing  primary  and  tertiary 
amines,  the  refradtion,  but  more  especially  the  dispersion, 
increasing  as  we  pass  from  the  former  to  the  latter.  In 
the  aromatic  series  this  is  very  evident.  Aniline  itself  has 
an  abnormally  high  value,  but,  as  methyl  is  introduced 
into  this  compound,  the  refradtion  increases  with  each 
methyl  introduced  much  more  than  the  change  of  compo¬ 
sition  requires,  the  increase  for  the  first  methyl  being 
8'36,  and  the  change  of  dispersion  no  less  than  x‘37,  and 
that  for  the  second  methyl  8'5i,  and  of  dispersion  i’22  ; 
whereas  the  calculated  difference  in  each  case  is  y6  only, 
and  for  the  dispersion  o-34.  Corresponding  results  are 
observed  in  reference  to  the  magnetic  rotation  of  all  these 
compounds,  though  in  a  much  more  striking  manner. 

Dr.  Armstrong  had  also  made  reference  to  the  refractive 
power  of  two  mtranilines  ;  that  these  should  be  high  is 
only  consistent  with  their  being  derivatives  of  aniline. 
As  to  whether  the  difference  of  position  of  the  N02  group 
would  influence  the  refradtive  power  of  these  substances 
in  any  marked  degree,  the  data  we  have  would  be  against 
such  an  assumption.  Dr.  Gladstone  had  measured 
several  series  of  ortho-,  meta-,  and  para-compounds  at 
his  request,  and  had  found  them  to  give  nearly  identical 
results. 

Mr.  Mond  drew  attention  to  the  very  different  values 
deducible  for  nickel,  the  atomic  refradtion  calculated  from 
Kundt’s  observations  with  the  metal  being  6'i2,  while 
that  calculated  from  the  oxide  is  9-82  ( cf .  Mond  and 
Nasini,  Zeit.  Phys.  Chem.,  viii.,  150).^ 
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*126.  “  The  Ethereal  Salts  of  Glyceric  Acid,  Active  and 
Inactive By  Percy  Frankland,  Ph.D.,  B.Sc.,  F.R.S  , 
and  John  MacGregor,  M.A. 

The  accompanying  table  contains  the  names  of  the 
glycerates,  inactive  and  laevorotatory,  which  the  authors 
have  prepared,  together  with  their  densities,  observed 
specific  and  molecular  rotations,  as  well  as  the  specific 
rotation  of  glyceric  acid  as  deduced  from  the  rotations  of 
the  several  salts. 

The  method  of  preparation  adopted  for  the  methylic,  ■ 
ethylic,  normal  propylic,  and  normal  butylic  glycerates 
consisted  in  heating  glyceric  acid  (either  inactive  or 
adive)  with  an  excess  of  the  particular  alcohol  in  a  sealed 
tube  at  about  180°  C.,  and  then  fradioning  the  resulting 
produdts  by  dis- illation  under  greatly  reduced  pressure. 
In  the  case  of  the  secondary  alcohols,  this  method  yielded 
an  unsatisfadtory  result,  and  consequently  the  isopropylic 
and  secondary  butylic  salts  were  prepared  by  saturating  a 
mixture  of  glyceric  acid  and  the  alcohol  in  question  with 
hydrogen  chloride  gas,  and  then  fradtioning  under 
reduced  pressure.  This  method  was  also  adopted  in  the 
case  of  isobutylic  glycerate,  although  this  compound 
could  also,  doubtless,  have  been  satisfactorily  prepared 
by  the  sealed  tube  method.  It  was  found  that  the  facility 
of  etherification  was  much  gieater  in  the  case  of  the 
primary  than  in  that  of  the  secondary  alcohols,  whilst  in 
the  case  of  the  tertiary  butyl  alcohol  (the  only  tertiary 
alcohol  experimented  with)  it  was  not  found  possible  to 
obtain  an  ethereal  salt. 

In  preparing  the  isopropylic  and  secondary  butylic  salts, 
a  considerable  quantity  of  a  white  substance  was  formed 
which  was  found  to  be  an  anhydride  of  glyceric  acid, 
whilst  in  the  attempt  to  prepare  the  tertiary  butylic  salts, 
this  anhydride  appeared  to  be  the  sole  product. 

The  adive  ethylic  glycerate  was  prepared  by  both  the 
sealed  tube  and  hydrogen  chloride  methods,  and  the 
resulting  produds  were  found  to  have  the  same  rotatory 
power,  thus  showing  that  the  activity  is  in  no  way  im¬ 
paired  by  the  high  temperature  (180°  C.)  employed  in  the 
sealed  tube  method. 

Attention  is  direded  to  the  relationship  between  the 
molecular  rotations  of  the  several  glyceric  ethereal  salts 
experimented  with.  This  rotation  increases  almost  quite 
regularly  from  methylic  to  ethylic,  to  normal  propylic 
glycerate.  Isopropylic  glycerate  has  a  somewhat  lower 
rotation  than  the  normal  propylic  compound,  but  the  iso¬ 
butylic  glycerate  lies  much  more  nearly  on  the  “main 
line  of  molecular  rotatory  increase  than  either  the 
normal  or  secondary  butylic  compounds,  the  rotations  of 
which  correspond  closely  with  that  of  the  isopropylic 


glycerate.  It  is  pointed  out  that  the  addition  of  CH2  to 
the  alkyl  group  increases  the  molecular  rotation  by  6-54 
in  the  case  of  methylic  and  ethylic,  and  of  6-85  in  the 
case  of  the  ethylic  and  normal  propylic  glycerates,  whilst 
the  increase  is  only  5-56  in  the  case  of  the  isopropylic  and 
isobutylic  glycerates.  These  values  for  CH2  ate  very 
similar  to  those  which  can  be  deduced  in  the  case  of 
ethereal  salts  of  tartaric  acid,  in  which,  also,  the  rotatory 
value  of  CH2  is  less  in  the  case  of  the  iso  than  of  the 
normal  compounds. 

In  reviewing  the  rotatory  power  of  these  adive  glyceric 
ethereal  salts  in  relation  to  the  recently  advanced  theories 
of  Guye  and  Crum  Brown,  they  are  of  opinion  that, 
although  in  the  first  three  terms  of  the  series,  the  increase 
in  rotation  follows  the  increase  in  the  weighting  of  one 
of  the  groups  attached  to  the  assymmetric  carbon  atom, 
yet  that  by  a  consideration  of  the  rotatory  powers  of  the 
higher  terms,  as  well  as  by  a  comparison  of  the  rotations 
of  ethylic  glycerate  and  ethylic  ladate  (the  only  adive 
ladic  ethereal  salt  hitherto  prepared),  it  is  obvious  that 
the  molecular  rotation  is  affeded  by  the  qualitative  nature 
of  the  groups  as  well  as  by  the  relative  magnitude  of  their 
masses. 


127.  “  Formation  of  the  Ketone  2  :  b-Dhncthyl-i-keto- 
liexaphane  from  Dimethylpinielic  Acid .”  By  F.  Stanley 
Kipping,  Ph.D.,  D.Sc. 

In  a  recent  paper  by  the  author  and  Mackenzie  (C.  S. 
Trans.,  i8gi,  569),  it  was  stated  that  “when  dimethyl- 
pimelic  acid  is  heated  with  phosphoric  anhydride  at  a 
moderately  high  temperature,  it  yields  an  oil  having  a 
strong  turpentine-like  odour;  this  readion  will  be  further 
investigated  by  one  of  us.” 

Although,  on  continuing  the  experiments,  only  a  very 
small  quantity  of  the  oil  was  obtained  in  the  manner  indi¬ 
cated,  owing  to  the  formation  of  resinous  produds,  the 
investigation  was  not  relinquished,  as  it  seemed  probable 
that  the  produd  would  prove  to  be  a  dimethylketohexa- 
methylene  (2  :  6-dimethyl- i-ketohexaphane,  cf.  Proc. 
C.  S.,  1892) — 


ch2 


/CH2-CPIMe\ 

\CH2-CHMe/ 


CO, 


the  formation  of  which  in  this  way  would  be  of  consider¬ 
able  interest,  not  only  on  account  of  the  nature  of  the 
produd,  but  also  as  showing  that  dicarboxylic  acids  are 
capable  of  undergoing  a  change  similar  to  that  already 
studied  in  the  case  of  the  fatty  acids  [Trans.,  1890,  532, 
980).  _ 

Ultimately,  by  distilling  the  calcium  salt  of  dimethyl- 
pimelic  acid  with  soda  lime  under  reduced  pressure,  an 
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oil  was  obtained  which,  after  agitation  with  soda  solution, 
was  distilled,  and  the  portion  boiling  at  about  1800  col¬ 
lected  separately;  this  fraction  contained  a  ketone  of  the 
composition  CsHI40  (found,  0=76-5,  H  =  hi  per  cent; 
calculated,  €  =  76-2,  H  =  in  per  cent),  capable  of  inter¬ 
actin'*  with  hydroxylamine,  forming  a  hydroxirne  of  the 
composition  CsHI4:NOH,  crystallising  from  light  petro¬ 
leum  in  colourless  prisms  melting  at  about  1120;  the 
hydroxirne  had  an  odour  very  similar  to  that  of  camphor 
hydroxirne. 

The  ketone  is,  in  all  probability,  a  dimethylketohexa- 
methylene;  it  has  a  peppermint-like  odour,  which  seems 
to  be  characteristic  of  the  cyclic  ketones  of  this  class, 
ketopentamethylene  (Wislicenus  and  Hentschel),  methyl- 
kctopentamethylene  (Semmler,  Bey.,  xxv.,  3517),  and 
suberone,  which  is  probably  a  methylketohexamethylene 
(compare  Kipping  and  Perkin,  Trans,  i8gi,  217),  being  all 
described  as  having  this  particular  odour. 

The  publication  of  this  note  at  present  time  seems  to  be 
desirable  in  view  of  the  faCt  that  in  the  last  number  of  the 
Berichte  (p.  231)  von  Baeyer  has  described  a  ketone, 
obtained  by  the  distillation  of  calcium  pimelate  with  soda 
lime,  which  is  doubtless  a  homologue  of  the  compound 
prepared  by  the  author.  The  investigation  is  being  con¬ 
tinued. 

128.  “  Note  on  the  Interactions  of  Alkali-metal  Haloids 
and  Lead  Haloids  and  of  Alkali-metal  Haloids  and  Bis¬ 
muth  Haloids."  By  Eleanor  Field,  Assistant 
Demonstrator  in  Chemistry,  Newnhatn  College,  Cam¬ 
bridge. 

By  boiling  potassium  or  ammonium  iodide  with  lead 
iodide,  chloride,  bromide,  or  fluoride  and  water  in  the 
ratio  of  30  parts  of  the  former  to  1  part  of  the  lead  com¬ 
pound  to  75  parts  of  water,  pale  yellow  needle-like  crys¬ 
tals  were  obtained,  having  the  composition  3PbI2‘4KI  or 

3PbI2-4NH4I. 

By  boiling  potassium  or  ammonium  chloride,  or 
bromide,  with  lead  iodide  and  water  in  the  ratio  of  6  parts 
of  the  former  to  one  part  of  the  lead  compound  to  50  parts 
of  water,  lead  iodochloride,  PbICl,  was  obtained. 

By  boiling  potassium  or  ammonium  iodide  with  lead 
chloride  and  water,  in  the  ratio  of  1  part  alkali  of  the 
former  to  5  parts  lead  chloride  to  250  parts  water,  iodo- 
chlorides  of  lead  of  the  composition  PbI2-3PbCl2  and 
PbI2-5PbCl2  were  obtained;  when  lead  bromide  was  used 
in  place  of  lead  iodide,  the  product  was  an  iodobromide 
of  lead,  PbI2-2PbBr2. 

These  results  show  that  when  a  large  excess  of  potas¬ 
sium  or  ammonium  iodide  is  used,  the  whole  of  the  lead 
haloid  is  transformed  into  iodide,  if  the  lead  compound 
was  not  iodide  to  start  with,  and  that  the  lead  iodide  thus 
formed  combines  with  the  potassium  or  ammonium  iodide 
to  form  a  double  salt ;  but  that  if  less  alkali-metal  haloid 
be  used  in  proportion  to  the  amount  of  lead  haloid 
employed,  the  product  contains  the  halogen  of  the  two 
haloids,  and  it  is  free  from  alkali-metal.  The  composi¬ 
tion  of  the  products  of  the  interaction  depends  more  on 
the  relative  quantities  of  the  interacting  haloids  than  on 
the  nature  of  the  metals  and  the  halogens  of  the  salts 
employed. 

The  results  obtained  by  the  interactions  of  the  alkali- 
metal  and  bismuth  haloids  differed  from  those  obtained 
with  lead  haloids.  The  compound  BiBrCl4K2  was 
obtained  by  dissolving  bismuth  chloride  in  solution  of 
potassium  bromide  used  in  the  ratio  BiCl3  :  KBr.  The 
compound  BiClBr4K2  was  obtained  when  bismuth  bromide 
was  dissolved  in  solution  of  potassium  chloride  in  the 
ratio  BiBr3  :  KC1.  But  when  bismuth  chloride  and 
ammonium  bromide  interacted  in  the  ratio  BiCl3  :  NH4Br, 
the  same  substance  was  obtained  as  when  bismuth 
bromide  interacted  with  ammonium  chloride  in  the  ratio 
of  equal  numbers  of  molecules,  viz.,  BiCl3Br3(NH4)3. 
This  compound  is  similar  to  the  SbCl3Br3K3  obtained  by 
Atkinson  (C.  S.  Trans.,  1883,  p.  289)  by  the  interaction  of 
antimony  and  potassium  haloids,  either  in  the  ratio 
SbCl3  :  3KBr  or  in  the  ratio  SbBr3  :  3KCI. 
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These  results  indicate  that  the  composition  of  the  pro¬ 
ducts  of  change  is  dependent,  not  only  on  the  relative 
masses  of  the  interacting  haloids,  but  also  on  the  nature 
and  relative  affinities  of  the  halogens  and  also  of  the 
metals  of  the  interacting  haloids. 

129.  "An  Isomeric  Form  of  Benzylplienylbenzylthio- 
urea."  By  Augustus  E.  Dixon,  M.D. 

Phenylthiocarbimide  and  dibenzylamine  interact,  form¬ 
ing  the  compound  C6H5N:C(SH)-N(C7H7)2,  isomeric  with 
the  thiourea  CyHyNiC^SHpNCgHs^Hy  (m.  p.  103°), 
previously  obtained  by  the  author  (Trans.,  1891,  567)  from 
benzylthiocarbimide  and  benzylaniline  :  it  crystallises  in 
vitreous  prisms,  insoluble  in  water,  rather  sparingly 
soluble  in  ether  and  alcohol,  and  melting  at  145  — 146° 
(uncorr.) ;  it  is  converted  by  the  aCtion  of  alcoholic  am¬ 
monia  at  100 — no0  into  phenylthiourea  and  dibenzyl¬ 
amine. 

130.  “  A  New  Atomic  Diagram  and  Periodic  Table  of 
the  Elements."  By  R.  M.  Deeley. 

After  a  reference  to  Lothar  Meyer’s  diagram  of  atomic 
volumes  and  Mendeleeff’s  periodic  table  of  the  elements, 
a  diagram  is  described  in  which  the  ordinates  are 
“  volume  heats  ”  and  “  volume  atoms  ”  instead  of  atomic 
volumes  ;  a  table  of  the  elements  is  also  given,  in  which 
the  elements  are  arranged  periodically,  in  accordance  with 
their  positions  on  the  diagram. 

The  volume  heats  are  obtained  by  multiplying  specific 
heat  by  relative  density,  and  the  volume  atoms  by 
dividing  relative  density  by  atomic  weight. 


Hofmann  Memorial  Lecture. 

An  Extra  Meeting  of  the  Society  will  be  held  on  Friday, 
May  5th,  1893,  the  anniversary  of  the  death  of  A.  W.  von 
Hofmann,  when  addresses  will  be  delivered  by  the  Right 
Hon.  Lord  Playfair,  K.C.B.,  F.R.S.,  V.P.C.S. ;  Sir  F.  A. 
Abel,  C.B.,  F.R.S.,  V.P.C.S.;  Dr.  W.  H.  Perkin,  F.R.S., 
V.P.C.S. 


Experimental  Conclusions  on  the  Use  of  Sand- 
Filters. — The  result  of  deliberations  carried  on  in  the 
Imperial  Sanitary  Office  (Kaiserliche’s  Gesundheitsamt), 
in  order  to  exclude  as  far  as  possible  the  danger  of  infec¬ 
tion  from  the  use  of  filtered  river-water  as  a  supply  for 
towns,  may  be  summed  up  as  follows.  Care  must  be 
taken  that  the  water  used  as  a  supply  (river,  lake,  &c.) 
must  be  as  far  as  possible  guarded  against  pollution  by 
human  excretions ;  the  mooring  of  vessels  near  the  spot 
whence  the  supply  is  taken  must  be  especially  prevented. 
A  sand-filter  does  not  yield  a  water  absolutely  free  from 
germs,  and  as  their  efficacy  in  keeping  back  micro¬ 
organisms,  including  cholera  germs,  is  limited,  the 
demand  made  upon  the  filters  must  not  be  increased 
beyond  a  certain  limit.  The  speed  of  filtration  must  not 
exceed  100  m.m.  (?)  hourly.  In  places  where  the  con¬ 
sumption  of  water  is  so  great  that  the  above  rate  of 
filtration  is  exceeded  remedial  measures  must  be  taken. 
This  is  effected  either  by  a  limitation  of  the  consumption 
(for  which  purpose  the  introduction  of  water  meters  in 
each  house  is  recommended),  or  by  increasing  the  surface 
of  the  filters  and  installing  additional  filter-beds.  Filters 
which  have  become  clogged  must  be  removed  only  so  far 
that  a  stratum  of  sand  remains  of  more  than  40  c.m.  in 
thickness.  The  water  first  run  off  from  a  newly  built 
filter,  or  from  one  supplied  with  fresh  sand,  must  not  be 
allowed  to  flow  into  the  clean  water  reservoirs  or  into 
the  mains  as  it  is  rich  in  bacteria.  The  performance  of 
the  filters  must  be  daily  checked  by  bacteriological  exami¬ 
nation.  If  greater  numbers  or  unusual  species  of  microbia 
suddenly  appear,  the  water  must  be  shut  off  from  use  and 
precautions  taken.  It  is  even  desirable  to  examine  the 
filtrate  from  each  filter  separately.  Careful  attention  to 
these  directions  reduces  the  danger  of  the  entrance  of 
cholera  germs  into  the  branch  water  to  a  minimum,  as 
it  has  been  lately  shown  on  a  large  scale  by  the  instance 
of  Altona  in  comparison  with  Hamburg. — Journal  Gas' 
Beleuchtung  and  Chemiker  Zeitung. 


Interactions  oj  Haloids, 


I  Chemical  New* 
■  March  30,  1893. 
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Chemical  Notices  from  Foreign  Sources. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Note.— All  degrees  of  temperature  are  Centigrade  unless  otherwise 
expressed. 

Comptes  Rendus  Hebdomadaires  des  Seances,  de  I'Academie 

des  Sciences.  Vol.  cxvi.,  No.  n,  March  13,  1893. 

An  Electric  Furnace.  — Henri  Moissan  and  Jules 
Violle. — The  arrangement  of  the  furnace  cannot  be 
intelligibly  described  without  the  two  accompanying 
figures. 

Photographic  Properties  of  the  Cerium  Salts. — 
M.  Auguste  and  Louis  Lumiere. — This  paper  will  be 
inserted  in  full. 

Metallic  Osmium.— A,  Joly  and  M.  Vezes. — Already 
inserted. 

Researches  on  Thallium  :  Re-determination  of  its 
Atomic  Weight. — Charles  Lepierre. 

The  Zinc  and  Cadmium  Fluorides. — C.  Poulenc. — 
This  paper  will  appear  in  extenso. 

Determination  of  Mercury  in  Dilute  Solutions  o^ 
Sublimate. — Leo  Vignon.— The  author  takes,  e.g.,  50 
c.c.  of  a  solution  of  mercuric  chloride  at  one  part  in  a 
thousand,  adding  5  c.c.  of  pure  hydrochloric  acid  at  22° 
and  10  c.c.  of  a  clear  saturated  solution  of  hydrogen 
sulphide.  The  yellow  precipitate  obtained  rapidly  turns 
black ;  it  is  filtered  through  a  filter,  weighed  to  one  tenth 
m.grm.,  washed,  dried,  and  pressed.  It  is  useful  to 
operate  comparatively  upon  a  check  filter-paper,  through 
which  is  filtered  a  mixture  of  50  c.c.  distilled  water,  5  c.c. 
HC1,  and  10  c.c.  H2C1,  which  is  washed  like  the  former. 
The  weight  of  this  check  filter,  of  the  same  size  and  the 
same  paper  as  the  filter  containing  the  precipitate,  gives 
a  small  corrective  coefficient  which  permits  the  weight  of 
the  mercury  sulphide  to  be  determined  with  more  accu¬ 
racy.  In  solutions  containing  one  part  of  mercuric 
chloride  in  10,000,  a  gravimetric  process  cannot  be 
applied  with  accuracy  except  we  can  operate  upon  at 
least  500  c.c.  of  solution. 

Alkaline  Polyphenolic  Phenates.— M.  de  Forcrand. 
—  A  thermochemical  paper  which  does  not  admit  of  useful 
abstraction. 

Isomerism  of  the  Amidobenzoic  Acids.— Oechsner 
de  Coninck.— The  author  finds  that  the  meta- acid  is  the 
most  soluble,  that  the  ortho-  and  para-acuis  are  less 
soluble,  and  in  distilled  water  possess  a  solubility  almost 
equal  respectively. 

The  Acftion  of  Carbon  Monoxide  upon  Reduced 
Haematine  and  upon  Haemochromogen.— H.  Bertin- 
Sans  and  J.  Moitessier.— The  authors  have  obtained  a 
compound  of  carbon  monoxide  with  haematine  by  setting 
out  diieCtly  from  reduced  haematine  without  having  re¬ 
course  to  haemochromogen. 


The  Alizarin  Formamides. — M.  Prud’homme  and 
C.  Rabaut. — The  two  amidoalizarins  are  transformed 
into  formamides  under  the  aCtion  of  formic  acid. 

An  Electric  Furnace.—  M.  Saladin. —  This  paper 
requires  the  accompanying  figure. 

Preparation  of  Amylpyrusate. — L.  Simon. — The 
mixture,  in  theoretical  quantities,  of  pure  pyruvic  anhy¬ 
dride  and  of  amylic  alcohol  is  kept  for  some  hours  at 
ebullition  under  a  reduced  pressure  with  an  ascending 
condenser.  The  condenser  is  then  replaced  by  a  Le  Bel 
apparatus  with  three  bulbs,  followed  by  a  descending 
refrigerator,  and  distils  slowly  on  the  water-bath  under 
a  pressure  of  xo  to  15  m.m.  There  passes  over  first  a 
little  water  and  then  amylic  ether.  The  yield  is  theo¬ 
retical. 

A  Reaction  of  Cupric  Salts. — E.  Lenoble. — If  into 
the  solution  of  a  cupric  salt  we  pour  a  solution  of  double 
mercury  and  potassium  iodide,  we  obtain  a  fine  bright 
red  precipitate,  whilst  a  certain  quantity  of  iodine  is  set 
free  and  colours  the  liquid  brown.  The  precipitate  seems 
to  be  a  compound  of  cuprous  iodide  and  mercuric  iodide 

Production  of  Mucic  Acid  (Hexabepic  Acid)  by 
the  Oxidation  of  Gum-Arabic. — E.  Maumene. — Not 
suitable  for  reaction. 

On  Guyacol. — A.  Behai  and  E.  Choay. — The  guyacols 
of  commerce  are  essentially  variable  products,  their 
boiling-points  ranging  from  200°  to  2150.  None  of  them 
contains  more  than  50  per  cent  of  definite  guyacol,  the 
rest  consisting  chiefly  of  cresylol  and  cresol.  Pure 
guyacol  is  a  white,  crystalline  solid,  fusible  at  28*5°  and 
boiling  at  205-i°. 

On  Asboline  (Pyrocatechine  and  Homopyrocate- 

chine). — MM.  Behai  and  Desvignes. 

Analysis  of  Officinal  Creosotes.— A.  Behai  and  E. 
Choay.— These  two  papers  are  not  suitable  for  abstrac¬ 
tion. 

Chemical  Conditions  of  the  Action  of  Diastase. _ 

Dr.  Jean  Effront. — The  author  finds  the  nitrogenous 
residue  from  the  manufacture  of  glucose,  and  studies  the 
behaviour  of  its  constituents  with  asparagine,  aluminium, 
and  phosphoric  acid. 

On  Potassium  and  Ammonium  Tetrachromates.— 
G.  Wyrouboff.— M.  Schmidt’s  note  in  the  Berlin  Berichte 
has  been  anticipated  by  the  author  twelve  years  ago. 


MEETINGS  FOR  THE  WEEK. 

Friday,  April  7th. — Geologists’  Association,  8. 

-  Quekett  Club,  8. 

Science  Instruments. 
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Dibromogallic  Triacetic  and  Tribenzoylic  Acids. 
—Alex.  Bietrix. — The  composition  of  these  compounds 
is  C6Br2(OC2H30)3COOH  and  C6Br2(0C7H50)C02H. 

Researches  on  the  Constitution  of  the  Colouring. 
Matters  of  the  Rosaniline  Group  and  their  Acid 
Salts.  A.  Rosenstiehl. — Already  inserted. 

Identity  of  the  Hydrocatbide,  C7HI4,  derived  from 
Perseite  or  from  Resin  with  Heptanaphthone 
(Methylcyclohexane).  — L.  Maquenne.  -  The  author 
establishes  the  identity  of  the  saturated  hydrocarbide, 
^7\°J  Perseife>  ‘hat  of  the  essence  of  resin,  that  obtained 
by  Markownikoff  by  saponifying  the  iodide  of  the  alcohol 
corresponding  to  suberone,  heptanaphthene,  and  finally 
Wreden’s  toluene  hexahydride.  J 
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DESCRIPTIVE  CATALOGUE  of  the  Instruments  of  Science 
which  are  used  in  teaching  and  demonstrating  every  branch  of 
Physical  Science,  as  well  as  of  the  Instruments  which  are  used  in 
Original  Research  and  in  the  applications  of  Science  to  Technical 
industries  and  pursuits. 

Price  to  non-customers,  2s.  6d.  post  free. 
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Zinc  and  Cadmium  Fluorides . 


PROVED  STOPPER  OF 
FLASKS  FOR  MEASURING 
„UIDS  QUICKLY. 

By  ALEX  F.  REID. 


News,  > 
>893.  I 


HEMICAL  NEWS. 

ol.  LXVII-,  No.  1741. 


During  the  last  year  I  have  had  several  articles  in  the 
Chemical  News  (vol.  lxv.,  pp.  68,  125  ;  vol.  lxvi.,  p.  166) 
on  improvements  in  analytical  apparatus.  These  improve¬ 
ments  were  effe&ed  chiefly  to  save  time  in  the  analytical 
operations  of  the  laboratory.  They  are  in  constant  use, 
and  by  their  means  much  more  work  is  got  through  with 
quite  as  accurate  results.  I  refer  to  their  use  in  the 
laboratory  of  the  Cassel  Gold  Extracting  Company,  Ltd,, 
of  Glasgow,  for  the  testing  of  potassium  cyanide. 

There  is  still  a  simple  contrivance  which  I  find  of  much 
use  in  measuring  out  water  in  litre  or  other  flasks.  It 
consists  of  a  wooden  or  indiarubber  plug,  b,  which  fits 
loosely  into  the  neck  of  the  flask,  a,  and  of  such  a  size 


that  the  part  of  it  that  goes  into  the  flask  has  the  same 
volume  as  the  part  of  the  flask  above  the  mark.  The 
flask  is  first  filled  up  past  the  graduation  line  with  water. 
The  stopper  is  inserted  and  then  pulled  out.  The  surplus 
water  runs  out,  and  the  right  quantity  remains.  The 
stopper  has  a  tapered  point  to  admit  of  it  being  put  in 
quickly,  and  also  to  allow  the  water  to  run  off  readily 
when  it  is  being  withdrawn. 

Bonshaw,  Stewarton,  N.B. 


Royal  Institution.  —  On  Saturday,  April  15,  Mr. 
James  Swinburne,  M.Inst.E.E.,  will  begin  a  course  of 
three  ledtures  on  “  Some  Applications  of  Electricity  to 
Chemistry.”  The  Friday  Evening  Meetings  will  be 
resumed  on  April  14,  when  Sir  William  H.  Flower  will 
deliver  a  discourse  on  “  Seals,” 
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ON  ZINC  AND  CADMIUM  FLUORIDES. 

By  C.  POULENC. 

Marignac  has  shown  that  zinc  fluoride,  ZnFl,4H20, 
loses  its  water  at  ioo°  and  appears  in  the  form  of  a 
white  amorphous  powder.  We  have  succeeded  in  pre¬ 
paring  it  anhydrous  and  crystalline  by  applying  the 
methods  which  we  have  formerly  indicated. 

1.  Action  of  Anhydrous  Hydrofluoric  Acid  upon  Zmc. — 
Gaseous  hydrofluoric  acid  does  not  attack  zinc  except 
above  a  dull  red  heat.  Zinc  fluoride  is  formed  and 
hydrogen  escapes.  For  the  platinum  tube  we  have 
hitherto  made  use  of  a  tube  of  retort-coke  to  avoid  the 
formation  of  an  alloy  of  platinum  and  zinc. 

2.  Action  of  Anhydrous  Hydrofluoric  Acid  upon  Melted 
Zinc  Chloride. — Melted  zinc  chloride  is  decomposed  in 
the  cold  by  vapours  of  hydrofluoric  acid,  but  the  tempera¬ 
ture  must  be  raised  to  8oo°  or  goo0  in  order  to  obtain 
anhydrous  crystalline  zinc  fluoride.  Under  such  con¬ 
ditions  we  observe  that  the  sides  of  the  platinum  tube 
are  coated  with  fine  colourless  transparent  needles  of 
volatilised  fluoride,  and  that  the  contents  of  the  platinum 
boat  likewise  present  the  aspedt  of  a  crystalline  mass. 

3.  Action  of  Anhydrous  Hydrofluoric  Acid  upon  Zinc 
Oxide  and  Zinc  Hydroxide. — These  two  substances 
equally  give  rise  to  anhydrous  crystalline  zinc  fluoride  if 
heated  below  redness  in  a  current  of  gaseous  hydrofluoric 
acid. 

Properties. — Zinc  fluoride  appears  in  the  form  of  fine 
transparent  colourless  needles.  They  polarise  light 
strongly,  and  belong  apparently  to  the  monoclinar  or 
triclinar  system.  The  specific  gravity  at  150  is  4-84.  It 
is  sparingly  soluble  in  cold  water,  but  its  solubility  in. 
creases  with  the  temperature.  It  is  insoluble  in  alcohol 
at  950.  Hydrochloric,  nitric,  and  sulphuric  acids  dissolve 
it  at  the  temperature  of  ebullition.  Zinc  fluoride  is 
reduced  at  a  red  heat  by  hydrogen,  which  carries  away 
vapours  of  zinc.  If  ignited  in  the  air  it  is  converted  into 
zinc  oxide.  Watery  vapour  produces  the  same  reaction 
at  a  red  heat.  Gaseous  hydrogen  sulphide  passing  over 
heated  zinc  fluoride  decomposes  it  into  zinc  sulphide  and 
hydrofluoric  acid.  Gaseous  hydrochloric  acid  under  the 
same  conditions  yields  melted  zinc  chloride.  If  melted 
with  alkaline  carbonates  there  is  formation  of  zinc  oxide 
and  an  alkaline  fluoride. 

Cadmium  Fluoride. — If  we  evaporate  a  hydrofluoric 
solution  of  cadmium  fluoride  we  obtain,  according  to 
Berzelius,  a  crystalline  fluoride,  adhering  very  strongly 
to  the  sides  of  the  vessel  in  which  it  has  been  formed. 
This  compound,  which  we  have  dried  in  the  stove  at 
1200,  still  retains  a  small  quantity  of  water,  and  does  not 
correspond  to  a  well-defined  formula.  We  have  succeeded 
in  preparing  anhydrous  cadmium  fluoride  by  the  same 
procedures  which  yielded  zinc  fluoride. 

1.  Action  of  Anhydrous  Hydrofluoric  Acid  upon  Cad¬ 
mium. — Cadmium  is  attacked  more  readily  than  zinc  and 
at  a  lower  temperature.  The  experiment  should  be  made  in  a 
tube  of  retortcoke  to  avoid  the  formation  of  metallic  alloys. 

Action  of  Anhydrous  Hydrofluoric  Acid  upon  Melted 
Cadmium  Chloride. — Cadmium  chloride,  recently  melted 
and  pulverised,  can  scarcely  be  decomposed  at  the 
ordinary  temperature  by  gaseous  hydrofluoric  acid.  A 
rise  of  temperature  facilitates  the  readtion,  but  never 
renders  it  complete.  The  cadmium  fluoride  formed 
remains  in  the  boat  as  a  colourless  transparent  melted 
mass,  whilst  the  undecomposed  cadmium  chloride  is 
volatilised. 

Action  of  Anhydrous  Hydrofluoric  Acid  upon  Cadmium 
Oxide.— The  acid  decomposes  it  at  a  red  heat,  producing 
thus  melted  cadmium  fluoride.  But  to  whatever  tempera¬ 
ture  we  raise  the  fluoride  (1200°)  we  never  observe  a  trace 
of  volatilisation.  This  latter  character  differentiates  it 
distin&ly  from  zinc  fluoride. 

The  adlion  of  anhydrous  hydrofluoric  acid  obtained  by 
the  moist  way  gives  rise  to  the  same  compound  as  above. 
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Absorption  of  Free  Nitrogen  by  Plants. 


{Chemical  News, 

April  7, 1893. 


Properties.— Cadmium  fluoride,  if  it  has  been  raised  to 
a  high  temperature,  is  a  colourless,  translucid  mass, 
which  crumbles  into  small  fragments  with  a  conchoida 
fra&ure.  Its  sp.  gr.  is  6  64.  It  is  very  soluble  in  water,  but 
insoluble  in  alcohol  at  950.  Hydrochloric,  nitric,  and 
sulphuric  acids  dissolve  it  at  ebullition.  The  sulphuric 
solution,  if  evaporated  on  the  sand-bath,  deposits  anhy¬ 
drous  crystalline  cadmium  sulphate.  This  compoun  , 
which  the  author  believes  he  has  been  the  first  to  .make 
known,  is  formed  of  small,  colourless,  very  brilliant 
prisms,  which  gradually  tarnish  on  exposure  to  air. 

Cadmium  fluoride  is  reduced  by  hydrogen  at  redness. 
If  ignited  in  the  air  it  is  totally  converted  into  cadmium 
oxide.  Watery  vapour  at  red  heat  gives  the  same 

Hydrogen  sulphide,  if  passed  over  cadmium  fluoride, 
slightly  heated,  decomposes  it  into  yellow  cadmium  sul- 
phide  and  hydrofluoric  acid.  Gaseous  hydrochloric  acid 
under  the  same  conditions  yields  cadmium  chloride.  This 
reaction,  which  takes  place  more  easily  than  the  inverse 
rea&ion,  explains  why  we  have  never  obtained  the  com¬ 
plete  conversion  of  cadmium  chloride  into  fluoride. 

Melted  alkaline  carbonates  decompose  it  into  cadmium 
oxide  and  an  alkaline  fluoride. — Comptes  Rendus ,  cxvi., 
p.  581. 


cations  on  the  different  stages  of  oxidation  of  the  metals, 
especially  iron,  copper,  and  meicury,  which  he,  of  course, 
sought  to  explain  on  the  phlogistic  hypothesis.” 


IN  MEMORY  OF  C.  W.  SCHEELE. 


THE 


ABSORPTION  OF  FREE 
BY  PLANTS. 

(Concluded  from  p.  149). 


NITROGEN 


On  December  9th  last,  the  150th  anniversary  of  the  birth 
of  Scheele,  A.  E.  von  Nordenskiold,  the  celebrated  Polar 
explorer,  published  a  collected  edition  of  his  corre¬ 
spondence  and  laboratory  notes.  From  a  notice  of  this 
work  from  the  pen  of  E.  von  Meyer  (Journ.  fur  Prakt. 
Chernie)  we  make  the  following  excerpts  : — 

“  Although  Scheele  is  sufficiently  known  as  a  promoter 
of  analytical  chemistry  it  was  little  imagined  that  he  had 
in  the  acutest  manner  utilised  his  observations  for  the 
development  of  quantitative  methods.  We  now  learn 
that  he  was  the  first  to  carry  out  the  separation  of  iron 
and  manganese  by  means  of  acetic  acid.  He  further 
made  use  of  the  alkalies  for  opening  up  silicates  ;  he 
recognised  the  difference  between  soluble  and  insoluble 
silica,  and  in  1772  paved  the  way  the  discovery  of  which 
has  been  mistakenly  credited  to  Bergman.  With  the 
reactions  of  the  salts  of  magnesium,  copper,  and  mercury 
he  showed  himself  acquainted  to  an  extent  shared  by 
none  of  his  contemporaries.  He  was  aware  that  silver 
chloride  is  soluble  in  hydrochloric  acid  but  insoluble  in 
nitric  acid,  and  he  utilised  the  flame  colourations  of  the 
salts  of  potassium  and  sodium. 

“  He  has  hitherto  been  acknowledged  along  with 
Priestley  as  the  discoverer  of  oxygen,  though  Priestley  is 
said  to  have  first  observed  the  gas  a  year  earlier  than 
Scheele.  But  from  his  laboratory  notes  and  correspon¬ 
dence  it  now  appears  with  full  certainty  that  Scheele  had 
obtained  oxygen  by  various  methods,  and  had  described 
it  accurately  in  1771  or  in  the  beginning  of  1772.  He 
named  it  first  “  vitriolic  air,”  subsequently  “  fire  air  ” 

( aer  purus,  aer  vitalis).  He  prepared  it  then  from 
nitrates  (saltpetre,  magnesium  nitrate),  from  manganese 
ore  and  arsenic  acid  or  sulphuric  acid,  from  mercuric 
oxide,  silver  carbonate  (along  with  carbonic  acid),  and 
from  gold  oxide.  This  fundamental  discovery,  from 
which  a  new  epoch  in  chemical  science  must  be  dated, 
slept  for  some  years  and  was  made  public  in  1774  by 
Priestley,  though  in  a  much  less  complete  manner. 

“  From  the  new  work  we  learn  to  recognise  Scheele, 
even  in  his  earlier  years,  as  a  master  in  the  treatment  of 
gases.  We  find  that  as  far  back  as  1770  he  recognised 
nitrogen,  hydrogen  sulphide,  hydrogen  chloride,  ammonia, 
and  nitric  oxide  as  distinct  gases,  and  studied  their  pro¬ 
perties.  He  was  the  first  observer  of  liquid  hydrogen 
sulphide  and  of  chamber  crystals. 

“  In  his  works  we  repeatedly  find  startling  communi- 


The  concluding  experiments  of  M.  Boussingault,  on 
which  he  relies  for  the  refutation  of  his  own  former  con¬ 
clusions,  were,  as  we  have  already  stated,  made  under 
such  conditions  that  correct  results  could  not  be  ex- 
peded.  He  effeded  his  cultivations  in  closed  globes  of 
the  capacity  of  6  to  10  litres  ! 

As  M.  Ville  justifiably  asked,  what  can  be  expeded  of 
plants  under  such  conditions  ? 

A  still  more  unfortunate  departure  from  the  natural 
conditions  of  plant-life  was  the  very  limited  quantity 
of  the  sand  used  as  soil.  M.  Boussingault  used  only 
60  or  120  grms.  for  each  experiment,  a  quantity  about 
sufficient  to  fill  the  shell  of  a  nut ;  and  in  such  tiny  lots 
of  soil  he  sowed  peas  and  haricot  beans.  Now,  if  a 
plant  is  to  flourish,  its  roots  must  find  in  the  soil  a  space 
adequate  to  the  development  which  it  should  take.  This 
condition  is  systematically  violated  in  M.  Boussingault’s 
experiments,  made  in  the  years  1851  and  1852. 

Another  objedion  is,  that  to  this  reduced  quantity  of 
sand  M.  Boussingault  added,  as  an  inorganic  manure, 
from  1  grm.  to  10  grms.  of  the  ash  of  farmyard  manure. 
As  such  ash  contains  about  50  per  cent  of  alkaline  salts, 
the  proportion  of  alkali  was  excessive  to  such  an  extent 
as  to  be  injurious  to  plant-life. 

Finally,  the  seeds  were  sown  at  a  wrong  season  of  the 
year.  Every  farmer  and  every  gardener  knows  that  this 
is  a  most  serious  error.  A  plant  cultivated  at  the  wrong 
time  never  takes  a  complete  or  normal  development.  For 
instance,  wheat  sown  in  May  or  June  yields  merely  a 
grassy  tuft.  Colza  sown  in  April  flowers  immediately 
after  germination.  Hence  it  could  only  be  expeded  that 
the  results  of  the  experiments  would  be  negative — as  it 
was  adually  the  case.  To  argue  from  results  obtained 
under  such  unnatural  conditions  to  what  takes  place  in 
normal  growth  is  eminently  unscientific. 

How  decidedly  contradidory  are  the  conclusions  which 
M.  Boussingault  has  maintained  at  different  times  we 
need  merely  refer  to  his  memoirs  published  in  the  Comptes 
Rendus. 

In  1838  ( Comptes  Rendus ,  vi.,  p.  129)  he  asserts  that 
the  nitrogen  of  the  air  is  absorbed  by  plants,  and  a 
report  drawn  up  by  M.  Dumas  and  read  before  the 
Academy  of  Sciences  formally  consecrated  this  declara¬ 
tion. 

In  1854  he  asserts  precisely  the  contrary  ( Comptes 
Rendus,  xxxviii.,  p.  580). 

In  1854  he  announces  that  plants  flourish  in  a  confined 
atmosphere  as  well  as  in  the  open  air  ( Comptes  Rendus, 
1854,  xxxix.,  p.  603). 

In  1859  he  demonstrates  just  the  opposite,  i.e. ,  that 
vegetation  is  more  flourishing  in  the  open  air  than  in  a 
limited  confined  atmosphere  ( Comptes  Rendus,  1857,  v°l> 
xlviii .,  pp.  310  and  312). 

In  1855  I16  states  that  plants  cultivated  with  an  addition 
of  saltpetre  live  only  from  the  nitrogen  of  this  salt,  and 
do  not  derive  any  from  the  air  ( Comptes  Rendus,  1855, 
xli.,  p.  485). 

In  1859  he  recognises  that  a  plant  cultivated  with  the 
aid  of  saltpetre  derives  nitrogen  from  the  air  ( Comptes 
Rendus,  1859,  xlviii.,  312). 

Lastly,  in  1866  he  does  not  deny,  but  he  does  not  dis¬ 
tinctly  affirm  ;  he  recognises  that  in  the  open  air  plants 
cultivated  in  ignited  sand  absorb  a  little  nitrogen  supplied 
by  the  ammonia  of  the  atmosphere  ( Revue  des  Coitrs 
Scientifiques,  1865 — 1866,  sixth  issue,  p.  97). 
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It  is  superabundantly  plain  that  this  admission  is  quite 
inadequate.  The  nitrogen  present  in  the  atmosphere  in 
the  state  of  ammonia,  if  entirely  absorbed,  would  fall  far 
short  of  meeting  the  wants  of  vegetation.  This  fadt  is 
the  reason  why  some  additional  source  has  been  sought 
for.  Hence,  if  plants  cannot  utilise  the  free  nitrogen  of 
the  atmosphere,  we  must  admit  that  there  exists  in  the 
soil,  in  the  water,  or  in  the  atmosphere  some  abundant 
source  of  nitrogen  which  escapes  our  analysis.  It  is 
surely  less  rational  to  admit  the  existence  of  such  an 
unknown  source  than  to  recognise  the  absorption  of  free 
nitrogen  by  plants. 

In  answer  to  the  question  how  is  such  free  nitrogen 
absorbed  ?  we  have  positive  fads  to  advance.  Since  the 
researches  of  Boussingault  were  effeded,  it  has  been 
established  that  the  small  nodules  which  we  find  in  such 
abundance  on  the  roots  of  beans  and  other  leguminous 
plants  are  in  reality  minute  chemical  laboratories,  in 
which  the  fixation  of  the  atmospheric  nitrogen  is  effeded. 
The  agents  there  at  work  are  certain  microbia.  This 
fad  explains  the  fertilising  adion  of  crops  of  clover  when 
ploughed  into  the  soil,  as  M.  Ville  has  so  ably  and 
thoroughly  expounded  in  his  treatise  “  The  Perplexed 
Farmer”  (Longmans  and  Co.),  or  in  his  larger  work  on 
“Artificial  Manures.” 

But  we  now  find  that  not  alone  leguminous  plants, 
such  as  clover  and  peas,  but  other  kinds  of  vegetation, 
though  not  provided  with  root  nodules,  are  able  to  absorb 
and  fix  free  nitrogen.  This  M.  Ville  has  shown  ana¬ 
lytically.  If  experimental  plants  are  cultivated  under 
normal  conditions,  the  crop  is  found  to  contain  an  excess 
of  combined  nitrogen  over  and  above  what  can  be  derived 
from  the  soil, — including  the  manures, — from  the  ammonia 
and  nitric  oxide  of  the  air,  and  from  ammoniacal  salts 
existing  in  solution  in  the  water.  The  patience  and  per¬ 
severance  with  which  M.  Ville  has  insisted  on  these 
phenomena  demand  the  fullest  recognition. 


THE  ANALYSIS  OF  IRON  AND  STEEL.* 
By  JOHN  PARRY,  F.C.S.,  and  J.  JAS.  MORGAN,  F.C.S. 
.  (Continued  from  p.  150.) 


Phosphorus.  —  The  methods  generally  employed  for  the 
determination  of  this  element  consist  in  the  conversion 
of  the  phosphorus  into  phosphoric  acid  by  means  of  an 
oxidising  agent,  usually  nitric  acid,  and  the  subsequent 
precipitation  either  as  ammonium  magnesium  phosphate 
or  ammonium  phospho  -  molybdate.  Chemists  differ 
considerably  in  opinion  as  to  which  of  the  methods  is 
the  better.  We  are  of  opinion  that  the  last  named,  or 
the  “  molybdate”  method,  as  it  is  termed,  is  preferable, 
and  for  this  reason  it  will  be  the  only  one  we  shall 
describe.  The  process  requires  the  employment  of  a  so¬ 
lution  of  molybdate  of  ammonia,  which  is  prepared  by 
dissolving  60  grms.  of  the  crystals  in  water,  making  up 
to  a  volume  occupying  a  litre,  and  adding  50  c.c.  of 
ammonia  (sp.  gr.  o*88),  and  a  slight  excess  of  ammonium 
nitrate.  The  solution  is  allowed  to  stand  for  two  or 
three  days,  and  is  then  decanted  from  any  precipitate 
formed. 

For  the  analysis  4  grms.  of  the  sample  (with  very 
pure  irons  it  is  sometimes  necessary  to  use  as  much  as 
10  grms. — with  phsphoric  irons  2  grms.,  or  even  1  grm. 
is  quite  sufficient)  are  placed  in  a  porcelain  dish,  covered 
with  60  c.c.  of  nitro-hydrochloric  acid,  and  heated  at  a 
gentle  temperature  until  the  iron  is  dissolved.  The  re¬ 
sulting  solution  is  now  carefully  evaporated  to  dryness 
and  heated  highly.  This  is  continued  until  the  whole 
residue  becomes  black.  Upon  cooling,  the  residue  is 
moistened  with  60  c.c.  of  hydrochloric  acid,  the  solution 
heated  and  taken  to  dryness  in  order  that  complete 


l6l 


separation  of  the  silica  shall  be  ensured.  The  whole  is 
then  re-moistened  with  a  small  quantity  of  hydrochloric 
acid  and  heated  until  solution  is  effected.  To  the  result¬ 
ing  liquid  five  times  its  volume  of  hot  distilled  water  is 
added,  and  the  silica  separated  by  filtration.  The 
filtrate  contains  the  phosphoric  acid,  but  before  it  can  be 
precipitated  a  large  portion  of  the  hydrochloric  acid  must 
be  got  rid  of,  and  the  volume  considerably  lessened. 
This  is  effected  by  adding  nitric  acid  (sp.  gr.  1*42)  and 
evaporating  to  a  thick  syrupy  condition,  which  operation 
is  repeated  until  it  is  judged  from  the  colour  of  the  solu¬ 
tion  (which  becomes  lighter  as  the  quantity  diminishes) 
that  the  greater  portion  of  the  hydrochloric  acid  has 
been  expelled.  Finally,  to  the  syrupy  mass  sufficient 
nitric  acid  is  added  to  cause  it  to  flow  freely  in  the  preci¬ 
pitating  vessel,  and  50  c.c.  of  the  ammonium  molybdate 
solution  is  then  added.  The  liquids  are  thoroughly  assi¬ 
milated  by  brisk  agitation,  and  the  vessel  is  set  aside  to 
stand  for  a  few  moments  in  a  warm  place.  The  next  step 
is  to  ascertain,  as  far  as  can  be  judged  by  smell,  whether 
the  solution  is  of  the  right  degree  of  acidity,  so  that 
while,  on  the  one  hand,  there  is  sufficient  acid  present  to 
prevent  an  excess  of  ammonium  molybdate  coming  down 
along  with  the  phosphorus,  there  is  not,  on  the  other 
hand,  sufficient  to  prevent  the  complete  precipitation  of 
the  phosphorus.  If  it  is  found  that  the  solution  is  ex¬ 
cessively  acid,  ammonia  (sp.  gr.  o*88)  is  cautiously  added, 
the  vessel  agitated  briskly  to  dissolve  the  precipitated 
iron,  and  allowed  to  stand  for  a  few  moments  after  each 
fresh  addition,  until  only  slightly  so.  We  have  ascer¬ 
tained  that  the  molybdate  precipitate  is  slightly  soluble 
in  dilute  nitric  acid.  If  the  solution  is  ammoniacal, 
nitric  acid  (sp.  gr.  1*42)  is  added  until  it  is  slightly  acid. 

(A  solution  of  phosphate  of  iron  was  made,  and  mixed 
with  excess  of  perchloride  of  iron.  100  c.c.  of  this 
solution  contained  0*01152  grm.  phosphorus.  For  the 
experiments  100  c.c.  of  the  solution  was  poured  into  a 
tube  100  c.c.  Burette  divided  into  200  parts,  provided 
with  an  Erdman’s  float,  so  that  the  number  of  c.c.  to  be 
used  could  be  accurately  run  out.  Expt.  1. — To  25  c.c. 
solution  excess  of  ammonia  was  added,  then  acidified 
with  nitric  acid,  boiled,  8  c.c.  molybdate  solution  added, 
and  sufficient  nitric  acid  until  precipitation.  Set  aside  on 
sand-bath  26  minutes.  Mean  of  five  trials,  phosphorus 
found,  0  002868  grm. ;  phosphorus  in  solution,  0*002880 
grm.  Expt.  2. — 25  c.c.  solution  as  above  was  mixed  with 
12  c.c.  molybdate  solution,  to  ascertain  whether  excess  of 
molybdate  would  interfere  with  the  accuracy  of  the 
process.  Phosphorus  found,  0*003085  grm.  Expt.  3. — 
10  c.c.  molybdate  solution  added  to  25  c.c.  phosphorus 
solution  afforded  0*002880  grm.  phosphorus.  Expt.  4. — 
16  c.c.  molybdate  solution  added  to  25  c.c.  phosphorus 
solution,  on  four  trials,  afforded  0  003378  grm.  phosphorus, 
Expt.  5. — 12  c.c.  molybdate  solution  added  to  25  c.c. 
phosphorus  solution,  along  with  an  excess  of  nitric  acid, 
afforded  0*001369  grm.  phosphorus.  Expt.  6. — 12  c.c. 
molybdate  solution,  added  to  25  c.c.  phsphorus  solution, 
7  c.c.  excess  of  nitric  acid  Phosphorus  found,  0*00271 
grm.  Expt.  7. — As  above,  but  14  c.c.  excess  of  nitric 
acid  used.  Phosphorus  found,  0*001450  grm.  (The  ex¬ 
periments  6  and  7,  when  set  aside  for  many  hours,  gave 
no  further  precipitate.)  Expt.  8. — It  was  thought  that  in 
experiments  2  and  4,  with  12  c.c.  and  16  c.c.  molybdate 
solution,  a  shorter  time  might  suffice  for  the  precipitation 
of  the  phosphorus.  Accordingly,  experiments  2  and  4 
were  repeated,  but  only  allowed  to  stand  12  minutes. 
Phosphorus  foumd,  0*002958  grm.,  experiment  2  (two  trials) 
Experiment  4  repeated  with  16  c.c.  molybdate  solution, 
and  a  slight  excess  of  nitric  acid  for  12  minutes. 
Phosphorus  found,  0*00295  grm.  Expt.  9. — 16  c.c.  mo¬ 
lybdate  solution  to  25  c.c.  phosphorus  ;  solution  boiled, 
after  precipitation  of  phosphorus  set  aside,  for  15  minutes. 
Phosphorus  found,  0*004254  grm.  The  foregoing  experi¬ 
ments  show  that  great  caution  must  be  exercised  through¬ 
out  the  whole  process.) , 

After  the  right  degree  of  acidity  is  got,  the  solution  is 
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allowed  to  stand  in  a  warm  place  until  the  yellow  preci¬ 
pitate  of  phospho-molybdate  has  settled  at  the  bottom  of 
the  containing  vessel  and  the  supernatant  liquid  has 
become  clear.  The  precipitate  is  then  collected  on  a  tared 
Swedish  filter-paper,  a  dilute  solution  of  nitric  acid  of 
1  acid  to  10  water  being  employed  to  throw  it  on.  The 
filter  and  contents  should  be  washed  six  times  with  the 
dilute  nitric  acid  solution,  and  then  removed  to  a  water- 
oven,  dried,  and  re-weighed.  The  increase  in  weight  is 
due,  as  is  obvious,  to  phospho-molybdate,  which  contains 
i-66  per  cent  of  phosphorus. 

Arsenic  is  precipitated  as  arsenic-ammonium-molyb¬ 
date,  by  ammonium-molybdate,  and,  as  the  metal  is  some¬ 
times  present  in  iron  and  steel,  a  portion  of  it  would  be 
thrown  down  in  conjundion  with  the  phosphorus.  This 
may  be  estimated  by  the  knowh  methods,  or  by  the 
method  of  Stead.  Arsenic  may  be  eliminated  by  previous 
treatment  with  sulphuretted  hydrogen. 

Some  chemists  recommend,  with  a  view  of  saving 
time,  that  the  evaporation  to  dryness  of  the  nitro- 
hydrochloric  acid  solution,  as  above  described,  be  dis¬ 
pensed  with,  and  that  it  be  evaporated  until  it  acquires  a 
syrupy  condition  only,  adding  then  simply  hydrochloric 
acid,  heating  to  boiling,  filtering,  &c.,  and  determining 
the  phosphorus  in  the  filtrate  as  above.  We  have  tried 
this  method,  which  undoubtedly  considerably  shortens 
the  operation,  but  we  have  always  obtained  lower  per¬ 
centages  than  those  obtained  by  the  method  above 
described.  The  method  is  only  applicable  to  steels 
containing  little  or  no  silicon.  In  pig-irons  the  silicon 
interferes  with  the  accuracy  of  the  results  obtained  by 
this  method. 

(To  be  continued). 


TECHNICAL  ESTIMATION  OF  MANGANESE 
IN  ORES. 

By  ALBERT  H.  LOW. 

Prepare  the  following  solutions : — A  standardised  solu¬ 
tion  of  potassium  permanganate,  approximately  one-tenth 
normal.  A  solution  of  oxalic  acid  containing  about  ii’46 
grms.  of  C204H2,2H20  per  litre.  Determine  the  exad 
strength  of  this  solution  by  titrating  with  the  permanga¬ 
nate  in  the  presence  of  hot  dilute  sulphuric  acid  in  the 
usual  manner,  and  then  calculate  its  value  in  manganese 
on  the  basis  that  C204H2,2H20  =  Mn.  It  will  be  found 
1  c.c.  will  equal  about  o'oo5  grm.  of  Mn,  or  about  1  per 
cent  when  0^5  grm.  of  ore  is  taken  for  analysis.  A  satu¬ 
rated  solution  of  bromine  in  cold  water.  Always  keep  an 
excess  of  bromine  in  the  bottle.  Under  the  conditions  to 
be  described,  25  c.c.  of  this  solution  will  precipitate  about 
35  per  cent  of  manganese. 

Method  of  Analysis. 

Treat  o'5  grm.  of  the  ore  in  a  16-ounce  flask  with 
whatever  acids  are  necessary  to  decompose  it.  Usually 
5  to  10  c.c.  of  hydrochloric  acid  or  aqua  regia  are  suf¬ 
ficient.  Boil  until  the  free  acid  is  nearly  gone.  This 
may  be  accomplished  in  two  or  three  minutes  by  mani¬ 
pulating  the  flask  over  a  naked  flame.  Dilute  with  about 
75  c.c.  of  hot  water,  and  add  an  excess  of  ZnO.  Boil  to 
effed  complete  neutralisation  of  the  acid.  Now  add  an 
excess  of  the  bromine  solution  (usually  25  c.c.,  never 
more  than  50  c.c.),  and  boil  for  a  minute  or  two  until  the 
excess  is  expelled,  as  indicated  by  the  disappearance  of 
the  red  fumes.  An  excess  of  ZnO  should  still  be  observed 
in  the  bottom  of  the  flask.  Filter,  using  a  filter  about 
5  inches  in  diameter,  and  wash  flask  and  precipitate 
several  times  with  hot  water.  Place  the  washed  precipi¬ 
tate,  together  with  the  filter,  back  in  the  flask,  and  add  a 
sufficient  amount,  say  50  c.c.,  of  dilute  sulphuric  acid 
(1  to  9).  Run  into  this  mixture,  from  a  burette,  what  is 
judged  to  be  an  excess  of  the  oxalic  acid  solution,  re¬ 


membering  that  1  c.c.  equals  about  1  per  cent  of  Mn. 
Heat  the  mixture  to  boiling,  and  then,  if  necessary,  add 
more  oxalic  acid,  so  as  to  effed  complete  solution  of  the 
precipitate.  Now  dilute  somewhat  with  hot  water,  and 
titrate  the  excess  of  oxalic  acid  with  the  permanganate 
solution.  The  number  of  c.c.  of  oxalic  acid  adually 
consumed  by  the  Mn02is  thus  arrived  at,  from  which  the 
percentage  of  manganese  is  then  calculated.  The  entire 
analysis  need  not  occupy  more  than  twenty  minutes. 
None  of  the  ordinary  constituents  of  ores  interfere 
with  the  method,  and  the  results  obtained  are  very 
satisfactory. 

Of  course  other  reducing  agents  can  be  used  in  place 
of  the  oxalic  acid  solution.  When  the  latter  is  not  at 
hand  a  weighed  amount  of  the  double  sulphate  of  iron 
and  ammonium  will  be  found  convenient. — Journal  of 
Analytical  and  Applied  Chemistry ,  vi.,  No.  12. 


NOTE  ON  THE 

DETECTION  OF  CHLORINE,  BROMINE,  AND 
IODINE  IN  THE  SAME  MIXTURE. 

By  JOSEPH  TORREY. 

I  read  Mr.  Kebler’s  note  on  the  above  subjed  in  the 
Journal  of  Applied  Chemistry  (October,  1892)  with  much 
interest.  The  problem  is  one  of  the  most  difficult  in 
qualitative  analysis.  For  an  experienced  chemist  it  is 
not  so  difficult,  but  the  point  is  to  find  a  method  that  can 
be  used  by  students. 

The  objedt  of  this  note  is  to  describe  some  very  slight 
modifications  of  Dr.  Hart’s  method,  which  in  my  ex¬ 
perience  have  made  it  a  little  more  convenient.  The 
general  procedure  was  given  by  Mr.  Kebler,  and  need 
not  be  repeated  here.  I  have  found  no  occasion  to  modify 
the  details  so  far  as  the  evolution  successively  of  the 
chlorine,  bromine,  and  iodine  is  concerned;  but  the 
bulb-tube  arrangement  figured  in  the  original  description, 
and  the  methods  for  detedling  the  halogens  as  they  come 
off,  have  been  modified  as  follows:  — 

Instead  of  the  bulb  apparatus  originally  described,  I 
use  a  small  tube  having  one  small  bulb  blown  on  it,  the 
tube  being  bent  slightly  away  from  the  perpendicular 
about  half  an  inch  above  where  it  leaves  the  cork.  Above 
the  bulb  there  should  be  about  half  an  inch  of  tube  left. 
The  flask  containing  the  mixture  to  be  analysed  is 
charged  with  ferric  sulphate  as  usual,  and  the  iodine 
evolved  ;  a  small  piece  of  starch-paper  is  held  in  the 
steam  as  it  emerges  from  the  tube,  and  any  iodine 
speedily  shows  itself.  When  the  iodine  has  all  been 
expelled  by  boiling,  as  will  be  seen  by  the  negative  indi¬ 
cation  of  the  starch-paper,  a  crystal  of  potassium  per¬ 
manganate  is  added,  and,  on  heating,  the  bromine  is 
evolved.  For  deteding  it  I  use  iodised  starch-paper  in 
the  same  way  as  starch-paper  was  previously  used,  and 
any  bromine  is  easily  deteded.  The  boiling  is  continued 
until  all  bromine  is  gone,  when  the  chlorine  is  deteded  as 
usual. 

The  only  points  where  care  is  necessary  in  giving  this 
process  to  students  are  the  following  : — 

1.  Care  must  be  taken  that  very  small  quantities  of 
substance  are  used.  The  merest  trace  of  any  one  of  the 
halogens  will  be  deteded  with  certainty,  and  large 
quantities  only  waste  time  and  fill  the  laboratory  with 
undesirable  fumes, 

2.  The  boiling  must  be  continued  till  no  trace  of 
bromine  can  be  deteded  before  testing  for  chlorine.  The 
boiling  must  be  quite  brisk,  or  bromine  will  be  mechanic¬ 
ally  held  back. 

For  delicacy,  rapidity,  and  certainty  I  have  yet  to  find 
the  equal  of  this  process.  With  a  reasonable  amount  of 
care  the  charader  of  the  mixture  is  pradically  immaterial. 
In  the  original  paper  it  appeared  from  the  published 
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experiments  (in  which  I  suppose  I  had  a  hand)  that  a 
large  quantity  of  bromine  masked  the  iodine  test.  I  have 
not  found_the  same  effeCt  to  be  present  when  the  starch- 
paper  is  used  to  deteCt  the  iodine. 

During  the  last  two  years  of  the  Summer  School  of 
Chemistry  at  Harvard  University  I  have  had  many  ex¬ 
periments  made  with  mixtures  of  very  varying  proportions, 
and  have  never  yet  met  with  any  but  favourable  and 
satisfactory  results. 

Last  summer  some  work  was  done  toward  seeing 
whether  the  process  could  not  be  turned  to  account 
quantitatively.  The  outlook  was  encouraging,  but  the 
time  was  too  short  to  accomplish  enough  to  make  it 
certain.  I  hope  the  work  may  be  continued  the  coming 
summer. — Journal  oj  Analytical  and  Applied  Chemistry , 
vi.,  No.  12. 


A  NEW  PROCESS  FOR  THE  MANUFACTURE 
OF  MANGANESE 
ON  THE  COMMERCIAL  SCALE.* 

By  WM.  H.  GREENE  and  WM.  H.  WAHL. 


Within  a  few  years  manganese  has  assumed  considerable 
importance  as  a  constituent  of  several  alloys,  and  the 
purest  manganese  of  commerce  as  well  as  the  richest 
ferro-manganese  have  been  unsatisfactory  for  the  pre¬ 
paration  of  these  alloys  by  reason  of  the  high  proportion 
of  carbon  invariably  present. 

About  two  years  ago  we  were  induced  to  undertake  the 
search  of  a  process  for  the  manufacture,  on  a  commercial 
scale,  of  metallic  manganese  that  would  contain  a 
minimum  of  detrimental  impurities  and  be  absolutely 
free  from  carbon.  Before  describing  the  process  which 
we  have  elaborated,  we  will  review  briefly  the  history  of 
the  element. 

About  1774,  Scheele  and  Bergmann  demonstrated  that 
the  metallic  radical  of  manganese  dioxide  is  different 
from  iron,  and  John  ( Gehlen’s  Jour.  Chan.  Phys.,  iii ., 
452)  isolated  the  new  element  by  heating  a  mixture  of 
manganese  carbonate  and  oil,  powdering  the  resulting 
mass,  again  mixing  it  with  oil,  and  strongly  heating  in  a 
brasqued  crucible. 

St.  Claire  Deville  (Ann.  dr.  Chetnie  ct  de  Physique  [3], 
xlvi.,  182)  modified  this  process  as  follows :  he  reduced 
pure  artificially-prepared  dioxide  to  red  oxide;  mixed 
this  with  sugar  charcoal  in  insufficient  quantity  to  reduce 
the  entire  quantity  of  oxide,  and  heated  the  mixture  in 
a  lime  crucible  to  the  highest  temperature  of  a  wind 
furnace. 

Brunner  (Pogg.  Annalen,  ci.,  264)  heated  manganese 
fluoride,  or  a  mixture  of  manganese  chloride  and  calcium 
fluoride,  with  sodium  in  clay  crucibles. 

Giles  ( Philoscph .  Mag.  [4],  xxiv.,  328)  prepared  a  man¬ 
ganese  amalgam  by  the  action  of  sodium  amalgam  on  a 
concentrated  solution  of  manganese  chloride,  and  expelled 
the  mercury  by  heating  in  a  current  of  hydrogen,  thereby 
obtaining  pulverulent  manganese. 

Bunsen  (Pogg.  Annalen ,  xci.,  619)  obtained  deposits  of 
metallic  manganese  by  electrolysing  a  concentrated  solu¬ 
tion  of  manganous  chloride. 

The  first  attempt  to  produce  the  metal  in  considerable 
quantity  appears  to  have  been  made  by  Hugo  Tamm 
(Chem.  News,  xxvi.,  iii),  who,  in  1872,  published  the 
results  of  experiments  made  on  certain  modifications  of 
John’s  method.  Native  dioxide  was  reduced  by  heating 
with  powdered  charcoal  and  oil  in  the  presence  of  siliceous 
and  fluorspar  fluxes  in  graphite  crucibles. 

The  problem  presented  to  us  was  the  reduction  of  a 
native  oxide  of  manganese,  for  it  is  apparent  that  the 
expense  of  preparation  of  halogen  compounds  of  the 
metal,  and  their  subsequent  reduction,  would  preclude 

*  Read  before  the  Chemical  Section  of  the  Franklin  Institute, 
March,  1893. 


the  possibility  of  applying  such  a  method  to  manufac¬ 
turing  on  a  commercial  scale. 

At  the  outset  of  our  work  it  became  evident  that  the 
first  step  in  the  process  would  be  the  purification  of  the 
ore  from  iron,  which  would  inevitably  be  reduced  in  the 
reduction  of  the  manganese,  and  could  not  then  be 
removed  from  the  metal.  Magnetic  separation  appeared 
to  be  the  cheapest  and  most  effective  method,  and  we 
made  exhaustive  experiments  in  this  direction,  the  ore 
being  treated  in  all  states  of  division  and  in  all  conditions 
of  oxidation,  between  that  of  the  natural  ore  and  that  in 
which  the  manganese  was  reduced  to  manganese  mon¬ 
oxide  and  the  iron  to  metallic  iron.  We  were  compelled 
to  abandon  the  method  entirely,  because  the  iron  and 
manganese  are  so  intimately  associated  in  the  ore  that 
no  satisfactory  separation  can  be  accomplished  by  the 
magnet. 

We  then  tried  various  eleCtro-chemical  methods,  the 
ore  being  made  the  anode  of  baths  containing  sodium 
chloride  solution,  ferrous  sulphate,  dilute  sulphuric  acid, 
&c.  By  such  means  a  certain  proportion  of  the  iron 
may  be  removed,  but  the  separation  is  slow,  and  is  far 
from  complete  when  the  manganese  oxides  begins  to  be 
attacked. 

Convinced  that  only  a  chemical  method  would  answer 
the  purpose,  we  found  after  a  number  of  experiments  that 
nearly  all  the  iron  can  be  removed  from  rich  manganese 
ores  by  digesting  the  pulverised  ore  with  about  30  per 
cent  sulphuric  acid  near  the  boiling  point,  while  the  man¬ 
ganese  is  practically  unattacked.  As  an  illustration  of 
the  effectiveness  of  the  process,  we  may  state  that  in  a 
few  hours  the  percentage  of  iron  may  thus  be  reduced 
from  five  or  six  to  a  few  tenths,  with  a  loss  of  not  more 
than  one  per  cent  of  the  manganese  present.  The 
copperas  that  may  be  obtained  by  treatment  of  the  waste 
acid  with  scrap  iron  will  pay  the  cost  of  purification  of 
the  ore. 

The  reduction  of  the  ore  has  been  a  perplexing  problem. 
While  it  has  never  been  denied  that  reduction  by  carbon 
in  any  form  yields  a  metal  containing  a  considerable 
proportion  of  the  reducing  agent,  the  literature  of  the 
subject  indicated  that  this  combined  carbon  might  be 
removed  by  fusion  of  the  metal  under  a  layer  of  man¬ 
ganous  carbonate  or  manganous  oxide.  Thus,  Tamm 
(Chemical  News,  xxvi.,  p.  iii)  claims  to  have  obtained 
from  a  pyrolusite  containing  79-5  per  cent  Mn  and  6-5  per 
cent  F203,  a  metal  containing — 

Mn . 

Fe . 

C . 

Other  elements  .. 

and  by  tefining  this  with  manganese  carbonate  we  have 
raised  the  proportion  of  manganese  to  99  91  per  cent. 
Other  investigators  admit  the  presence  of  more  carbon  in 
the  product,  but  still  claim  that  it  may  be  removed  by 
treatment  with  manganese  carbonate.  Our  experiments 
show  that  the  reduction  by  carbon  takes  place  readily, 
and  only  after  frequently  repeated  experiments,  in  which 
the  proportions  ol  oxide  and  carbon  and  the  character 
and  proportions  of  flux  employed  were  varied  through 
wide  ranges,  did  we  come  to  the  conclusion  that  it  is 
impossible  by  this  method  to  prepare  a  metal  containing 
less  than  about  6  per  cent  of  carbon,  and  that  it  is  equally 
impossible  by  fusion  with  an  oxidising  agent  to  remove 
carbon  thus  combined  with  mangangese.  The  results  of 
experiments  recently  published  by  Guntz  (Coniptes  Rendus , 
cxiv.,  p.  115)  explain  clearly  these  phenomena.  He  finds 
that  carbon  monoxide  is  rapidly  decomposed  by  man¬ 
ganese  at  a  red  heat,  carbon  and  manganese  monoxide 
being  formed.  It  can  then  be  readily  understood  why 
carbon  free  manganese  cannot  be  made  in  the  electrical 
furnaces  nor  in  graphite  crucibles. 

From  all  these  faCts  we  have  been  led  to  infer  that  the 
reduction  of  manganous  oxide  by  carbon  yields  not  man¬ 
ganese,  but  a  definite  carbide  having  the  composition 
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Mn3C.  We  propose  investigating  this  point  in  the 

future.  , ,  , ,  ,  , 

It  then  became  evident  that  the  problem  could  only  be 
solved  by  a  redudion  taking  place  in  the  entire  absence 
of  carbon.  Tentative  experiments  having  _  given  no 
encouragement  to  hope  that  an  eledrolytic  method 
depending  on  the  decomposition  of  fused  baths  of  man¬ 
ganese  chloride  or  manganese  fluorides  mixed  with  other 
chlorides  and  fluorides  could  be  devised,  the  only  alter¬ 
native  became  a  purely  chemical  process,  the  details  of 
which  were  worked  out  during  the  progress  of  the  labora¬ 
tory  work.  The  importance  of  these  details  will  become 
apparent  as  we  describe  the  steps  of  our  process. 

The  pulverised  manganese  ore  purified  from  iron,  or 
containing  less  than  one  per  cent  iron,  is  exposed  to  the 
adion  of  reducing  gases  at  a  temperature  approximating 
redness.  All  the  manganese  is  thus  converted  into 
greenish  grey  manganese  monoxide,  which  must  be 
allowed  to  cool  out  of  contad  with  air  to  prevent  oxida¬ 
tion  to  red  manganosomanganic  oxide. 

The  monoxide  is  then  mixed  with  about  18  per  cent  of 
its  weight  of  granulated  aluminium  and  a  suitable  flux 
and  the  mixture  is  heated  to  a  temperature  near  the 
melting  point  of  cast  iron  in  magnesite  crucibles.  The 
flux  may  be  siliceous  or  a  mixture  of  lime  and  fluorides, 
or  lime  alone.  As  soon  as  the  temperature  of  readion  is 
attained  the  mass  promptly  fuses,  and  must  be  poured 
from  the  crucible  while  at  its  maximum  temperature. 
While  the  charader  of  the  flux  has  little  influence  on  the 
readion,  it  has  important  relation  to  the  yield  and  quality 
of  the  metal  obtained.  A  siliceous  flux  naturally  occasions 
the  introdudion  into  the  manganese  of  a  certain  propor¬ 
tion  of  silicon.  If  the  flux  be  too  fusible  a  quantity  of 
the  aluminium  may  rise  to  the  surface  and  escape  the 
readion.  A  mixture  of  lime  and  fluorspar  has  given  us 
the  best  results  in  crucible  operations. 

Theoretically  one  part  of  aluminium  should  yield  three 
parts  of  manganese ;  the  best  results  we  have  obtained  on 
the  small  scale,  producing  several  pounds  of  manganese 
at  one  operation,  have  given  us  two  and  eight-tenths  parts, 
or  93  per  cent  of  the  theoretical  yield,  and  our  average 
yield  has  been  about  87  per  cent.  With  aluminium  at  its 
present  price  we  therefore  estimate  that  the  absolute  cost 
of  producing  carbon  free  manganese  containing,  Mn  96  to 
97  per  cent,  Fe  and  Si  each  one  to  two  per  cent,  by  our 
process,  will  be  within  thirty-five  cents  a  pound,  this 
estimate  including  all  expenses. 

On  the  large  scale  we  purpose  conduding  the  operation 
on  a  magnesite  lined  hearth,  reducing  gases  being  in  slight 
excess.  By  this  means  we  believe  that  the  manganese 
will  be  retained  in  the  state  of  lowest  oxide  until  the 
temperature  of  readion  is  reached,  and  that  the  prompt 
fusion  of  the  flux  at  this  stage  will  proted  the  manganese 
formed  from  contamination  by  carbon  from  the  flame. 

We  may  mention,  in  conclusion,  that  having  experienced 
considerable  difficulty  in  obtaining  and  preparing  magne¬ 
site  crucibles,  we  adopted  the  expedient  of  lining  plumbago 
crucibles  with  a  stiff  paste  of  calcined  magnesite.  When 
properly  prepaied,  these  linings  do  not  crack  on  drying, 
and  do  not  shrink  from  the  plumbago  walls.  After  thorough 
drying,  the  crucibles  are  ready  for  use,  and  we  have  found 
the  linings  very  serviceable,  not  only  for  the  preparation 
of  manganese,  but  in  other  metallurgical  work  in  which 
siliceous  or  plumbago  crucibles  were  from  any  cause 
objedionable. 


On  Solubilities. — A.  Etard. — Gay-Lussac  represented 
solubility  at  saturation  graphically  by  plotting  out  the 
temperatures  as  abscissa;  and  the  variable  quantities  of  a 
salt  which  100  parts  of  water  can  dissolve  as  ordinates. 
7  he  author  takes  the  ordinates  as  proportional  not  to  the 
quantity  of  the  salt  dissolved  by  the  fixed  and  arbitrary 
amount  of  100  parts  of  water,  but  to  the  weight  of  the 
salt  contained  in  100  parts  of  the  saturated  solution. — 
Bulletin  de  la  Societe  Chimique  de  Paris,  No.  3. 
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COMPOSITION  OF  WATER.* 


DITTMAR,  LL.D.,  F.R.S.,  F.R.S.E. 
and  J.  B.  HENDERSO.n. 

(Concluded  from  p.  152). 


The  above  report  includes  all  the  experiments  that  we 
made,  whether  successes  or  the  reverse.  On  the  other 
hand,  we  have  to  confess  that  the  displacement  of  the 
redudion  tube  was  not  in  all  cases  exadly  equal  to  that 
of  its  tare.  Originally  this  was  the  case  to  within  less 
than  o'4  c.c.,  but  the  redudion  tube  had  to  be  renewed 
twice,  and  the  two  new  tubes  were  simply  made  on  the 
model  of  the  original  one,  and  then  weighed  against  the 
original  tare  without  readjustment  of  the  latter.  Hence, 
before  going  any  further,  we  had  better  calculate  the 
maximum  uncertainty  which  our  oxygen  weights  are 
infeded  with  on  this  account.  The  tare  apparatus  dis¬ 
placed  167-5  grms.  of  water,  and  as  we  took  great  care 
to  make  the  new  redudion  tube  as  nearly  as  possible 
identical  with  the  original  one,  it  is  almost  impossible  to 
assume  that  their  outer  volumes  differed  by  more  than, 
let  us  say,  one-fifth  of  the  value,  or  by  33-5  c.c.  We  will 
adopt  this  number  as  representing  a  limit-value  for  the 
unknown  difference.  Now,  supposing  the  temperature 
and  pressure  of  the  atmosphere  in  the  morning,  when  the 
first  weighings  were  made,  were  t'°  and  P’  m.m.,  and 
the  corresponding  values  at  the  second  weighings  were 
t"  =  t'  +  9  and  P"=P’+/  m.m.  (The  latter  values  are 
given  above,  the  former  are  before  us  in  our  Journal,  but 
we  do  not  deem  it  necessary  to  transcribe  them  here). 
Then  we  have  for  the  greatest  possible  value  of  the  error 
in  a  given  experiment  the  approximate  expression — 

±33'5XJ(£-|), 

where  S  stands  for  the  weight  of  1  c.c.  of  air  in  m.grms. 
as  it  was  in  the  morning,  and  T  for  273  +  the  tempera¬ 
ture  as  it  was  in  the  evening.  For  the  present  purpose  5 
may  be  put  down  at  the  constant  value  of  1-227,  a°d  P  at 
760  m.m.  We  have  calculated  the  corredions  for  the 
several  experiments  recorded,  and  found  that  the  correc¬ 
tion  attains  its  maximum  in  the  case  of  Experiment  5,  for 
which  it  is  =  —0-49  m.grm. ;  next  after  it  comes  Experi¬ 
ment  9  with  -o-xg;  then  Experiment  6  with  — 0-16.  For 
all  the  rest,  the  values  found  were  considerably  less. 
Hence  this  error  may  be  negleded.  In  the  following 
Table  the  first  column  gives  the  number  of  the  experi¬ 
ment  ;  the  second,  the  values  h0:  S0  found;  the  third, 
the  value  *  calculated  therefrom  for  the  atomic  weight  of 
hydrogen  ;  the  fourth,  as  “  residuals  ”  the  differences 
x  —  x0,  where  x0  is  the  adopted  “  mean  value  ”  : — 


Summary  of  Results. 


No. 

6 

hQ  S0. 

0-125521 

*■—  8  (h 0  :  S0), 
(1-00417) 

Residuals. 

*0=100913. 

—  0-00496 

10 

•  * 

0  125912 

1-00730 

—  0-00183 

12 

°'I25959 

1-00768 

—  0-00145 

9 

. . 

0-126021 

1-00817 

—  0*00096 

3 

•  • 

o‘i26o4o 

1-00832 

—  o'oooSi 

7 

•  • 

0-126112 

1-00890 

—  000023 

8 

. . 

0-126112 

(1-00890) 

—  0-00023 

2 

. . 

0126161 

(1-00929) 

+0-00016 

14 

. . 

0-126189 

1-00951 

+  0-00038 

11 

•  • 

0-126198 

1-00959 

+  0-00046 

1 

•  • 

0-126236 

1-00989 

+  0-00076 

13 

•  • 

0-126323 

1-01059 

+  0-00146 

5 

•  • 

0-126422 

101138 

+  0-00225 

Mean  of  the  unbracketed 
Nos.  (10  experiments) 

1-009133 

r  +  o'ooo88,  r0  =  -J-  0-00029. 


*  Proceeding:  of  the  Philosophical  Society  of  Glasgow. 
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The  bracketed  values,  x,  are  excluded  on  account  of 
the  irregularities  in  the  respective  experiments,  referred 
to  in  the  context.  For  the  remaining  ten,  the  mean,  the 
probable  error,  “  r,”  of  a  single  experiment,  and  the 
probable  error,  “  r0,”  of  the  mean,  are  given  at  the  foot 
of  the  Table.  In  accordance  with  the  laws  of  probability, 
five  of  the  residuals  are  less,  and  five  are  greater,  than 
o-ooo88.  For  a  guess  at  the  probable  uncertainty  of  the 
mean  result,  let  us  take  the  mean  of  (1)  the  five  lowest 
and  (2)  the  five  highest  values  of  x ,  and  divide  the  differ¬ 
ence  of  the  two  means  by  2.  The  former  mean  is 
roo8o7,  the  latter  is  i-oioig  ;  half  the  difference  of  the 
two  is  o'ooio6,  or  3  6  times  the  probable  error  of  the 
mean,  which  again  falls  in  fairly  well  with  the  law  of 
frequency  of  error. 

Perhaps  we  had  no  right  to  exclude  experiment  No.  6. 
If  we  allow  it  to  vote,  the  residuals  and  probable  errors 
stand  thus 


No. 

Residual  —  x  —  1  00868. 

6 

..  —0-00451 

Mean  = 

1-00868 

10 

..  -0-00138 

9 

..  —0-00051 

12 

..  —  O'OOIOO 

r  =  ± 

0-00131 

3 

..  —0*00036 

r0  =  + 

c 

6 

0 

0 

UJ 

kO 

7 

..  +0-00022 

2 

..  +0-00083 

14 

..  +0-00091 

11 

..  +  O’OOI  2 1 

1 

..  +0-00191 

13 

..  +0-00270 

Were  we  asked  to  name  those  of  our  experiments  in 
which  we  have  most  confidence  ourselves,  we  should 
select  Nos.  7,  9, 10,  1  r,  12,  13,  14,  because  these  proceeded 
with  the  highest  degree  of  regularity.  The  mean  of  these 
seven  experiments,  the  residuals,  and  the  values,  r,  are 
as  given  in  the  following  Table 


No. 

Residual  —x— 1-00882. 

10 

..  ..  —0-00152 

12 

..  ..  —0-00114 

9 

. .  ^  .  —0-00065 

Mean  =  1-00882 

7 

..  ..  +0-00008 

14 

..  ..  +0-00069 

r  —  ^  0-00079 

11 

..  ..  +0-00077 

r0  =  0-00030 

13 

..  ..  +0-00177 

Which  of  the  three  means  shall  we  adopt  ?  If  there 
were  any  considerable  difference  between  them,  we  should 
probably  say  “the  mean  of  the  eleven.”  But  the  devia¬ 
tions  of  the  three  results  from  one  another  are  only 
slight,  and  for  this  reason  we  consider  ourselves  justified 
in  adopting  the  mean  of  what  we  deem  to  be  the  seven 
best  experiments  as  being  in  all  probability  the  closest 
approximation  to  the  truth.  But,  in  any  case,  one 
correction  still  remains  to  be  made  ;  we  refer  to  the 
occluded  hydrogen  in  the  metallic  copper  produced.  In 
the  course  of  our  first  series,  we  occasionally  determined 
the  occluded  hydrogen  quantitatively,  and  arrived  at  the 
conclusion  that  it  might  safely  be  neglected.  This  is  siill 
our  opinion  as  far  as  that  series  is  concerned,  but  the 
present,  second,  series  affords  a  sufficient  degree  of  con¬ 
stancy  in  the  results  to  justify  its  application.  Unfortu¬ 
nately,  however,  we  arrived  at  this  opinion  only  after  all 
the  work  had  been  completed.  The  only  thing  we  can  do 
in  the  circumstances  is  to  try  and  correct  our  present 
results  by  the  occluded  hydrogen  determinations  made  in 
connedion  with  the  first  series. 

As  a  basis  for  our  calculation,  we  will  adopt  four  of  the 
determinations  quoted  on  page  105.  For  these,  the  un- 
correded  oxygen  weights  in  grms.,  and.  the  weights  of 
water  obtained  from  the  occluded  hydrogen  in  m.grms., 
were  as  follows 


Page  of 

Water  from  occluded 

Journal. 

S. 

hydrogen. 

75 

10-37 

37 

77 

10-53 

27 

79 

10-42 

2-I 

89 

15-46 

7’2 

46-78  grms. 

157  m.grms, 

Take  t  as  a  symbol  for  the  weight  of  occluded  hydrogen 
per  unit-weight  of  oxygen  found,  and  adopting  0  =  16  as 
the  standard  for  atomic  weights,  the  correction  to  be 
applied  to  the  uncorreded  value  of  H  is  —  9  e.  The 
value  of  9  «,  as  calculated  from  the  above  numbers,  is 
=  0-0003356,  hence  we  have  for  the  corrected  mean  of  — 

The  10  unbracketed  The  same  and  The  seven  best 
experiments.  No.  6.  experiments. 

H  =  ..  ..  1-00879  1-00834  1-00848 

The  fifth  decimal,  of  course,  if  of  no  value  whatever; 
we  therefore  adopt — 

H  =  1-0085  (O  =  or  0  =  15-866,  or  say  15-87  (H  =  1) 

as  the  net  result  of  our  work. 

The  liquid  water  produced  in  the  first,  and  also  that 
produced  in  the  second,  series  had  been  carefully  collected 
and  preserved  in  glass-stoppered  bottles,  and  at  the  end 
of  all  the  work  we  examined  both  for  all  the  impurities 
that  could  reasonably  be  presumed  to  be  present;  but  we 
obtained  negative  results  in  all  cases.  Very  delicate 
litmus-paper  remained  unchanged,  no  sulphurous  acid 
could  be  detected  by  permanganate,  no  nitrous  acid  by 
Griess’s  reagent,  no  ammonia  by  Nessler’s,  no  metals  by 
sulphuretted  hydrogen.  To  test  for  nitric  acid,  10  c.c. 
of  each  water  were  alkalised  by  addition  of  a  granule  of 
carbonate  of  soda,  and  the  solution  was  evaporated  to 
about  0-5  c.c. ;  oil  of  vitriol  was  now  added  and  ferrous 
sulphate  poured  on  the  top  of  the  mixture  as  soon  as  it 
had  cooled  down  sufficiently.  There  was  no  colouration 
even  after  long  standing.  To  test  for  sulphuric  acid,  5 
5  c.c.  of  each  of  the  waters  was  mixed  with  a  drop  of 
chloride  of  barium,  and  allowed  to  stand  over  night.  No 
trace  of  a  precipitate  could  be  seen,  even  in  the  case  of 
the  water  from  the  first  series,  which  rather  surprised  us. 
We  therefore  tried  to  determine  the  least  quantity  of 
S03,  which  the  test  would  have  revealed.  A  standard 
sulphuric  acid,  containing  40  grms.  of  S03  per  litre,  was 
diluted  with  water  to  10,000  times  its  volume,  and  5  c.c. 
of  the  dilute  liquid,  containing  o-o2  m.grm.  of  S03,  tested 
with  chloride  of  barium.  After  ten  minutes  a  distinct 
opalescence  was  seen,  but  this  did  not  increase  on 
standing,  and  we  felt  convinced  that  an  appreciably  less 
quantity  could  not  have  been  deteded.  To  this  extent, 
therefore,  our  water  from  the  first  series  may  be  contami¬ 
nated  with  sulphuric  acid. 

Being  well  aware  that  ours  is  not  by  any  means  the 
first  attempt  since  the  days  of  Erdmann  and  Marchand, 
to  fix,  as  far  as  possible,  the  ratio  H  :  O,  we  will  now 
proceed  to  a  brief  review  of  the  results  of  our  pre¬ 
decessors. 

Stas  (Aronstein’s  translation  of  his  memoir,  pp.  57  and 
58). — As  the  mean  of  nine  experiments  which  agree 
almost  absolutely  with  one  another,  Stas  finds  that  1  grm. 
of  silver  precipitates  0-49597  grm.  of  sal-ammoniac. 
Hence  taking  Ag  =  107  93,  Cl  =  35-454,  and  N  =  14-046, 
we  have  NH4C1  =  53‘53°.  whence  NH4  =  18-076,  and 
H  =  1-0075,  which  number,  considering  that  it  is  burdened 
with  the  errors  of  four  experimentally  determined  con¬ 
stants,  agrees  wonderfully  well  with  our  own.  But  after 
all,  even  Stas’s  atomic  weights  cannot  be  presumed  to  be 
free  of  error,  and  we  need  only  assume  that  while  his 
NH4C1  is  by  o-oi  too  high,  his  Cl  and  N  are  each  byo-oi 
too  low,  to  bring  his  value  for  4  x  H  down  to  4  exadly. 
So  the  agreement,  perhaps,  is  only  accidental. 

Cooke  and  Richards  ( American  Chemical  Journal , 
vol.  x.,  pp.  81 — no,  191 — 196). — Abstrad  Chemical 
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Society's  Journal,  “  Abstracts,”  year  1888,  p.  647;  and 
Ibid.,  910.  C.  and  R.  weighed  their  hydrogen  dire&ly  in 
the  Regnanlt  fashion  ;  but  it  is  questionable  if  they 
gained  much  by  doing  so.  Even  if  the  hydrogen  is  abso¬ 
lutely  pure,  it  is  questionable  whether  the  weighing  of  it, 
as  a  voluminous  gas,  affords  a  higher  degree  of  exadlitude 
than  the  indire&  mode  of  taking  the  difference  between 
the  weight  of  the  water  and  the  weight  of  the  oxygen, 
and,  if  it  is  contaminated  with  nitrogen,  the  indirea 
method  is  positively  the  more  exaa  of  the  two.  C.  and 
R.’s  hydrogen,  it  appears,  was  dried  with  oil  of  vitriol 
and  phosphoric  anhydride  used  together;  hence  their  gas 
was  probably  contaminated  with  sulphurous  acid.  In 
their  original  determinations,  they  also  negleded  to  allow 
for  the  expansion  which  their  hydrogen-globe  suffered, 
when,  after  having  been  tared  (against  a  tare-flask  of  con¬ 
stant  displacement)  in  an  exhausted  condition,  it  was 
filled  with  hydrogen  of  the  pressure  of  the  atmosphere. 
After  this  oversight  had  been  pointed  out  to  them  by 
Lord  Rayleigh,  they  corrected  their  original  results,  and 
found,  finally,  H  =  roo825,  which,  as  we  see,  comes 
close  to  our  own  number. 

W.  A.  Noyes  ( American  Chemical  Journal,  vol.  xi., 
pp.  155—161 ;  abstract  in  the  Berichte  dcr  Deutschen 
Chemischen  Ges. ;  Referate,  year  1889,  p.  475). — An 
apparatus  constructed  entirely  of  glass  in  such  a  manner 
that  the  oxide  of  copper  can  be  reduced,  and  the  water 
weighed,  within  it,  is  (l)  evacuated  and  weighed.  It  is 
then  made  to  communicate  with  a  source  of  pure  hydro¬ 
gen,  the  oxide  of  copper  heated,  and  the  water  made  to 
condense  in  the  part  provided  for  the  purpose,  care  being 
taken  to  keep  the  oxide  of  copper  slightly  in  excess.  The 
apparatus  is  then  closed,  and  weighed.  (2)  The  water  is 
removed  by  heating  the  apparatus  and  sucking  out  the 
vapour  of  water  by  means  of  a  mercurial  air  pump.  This 
being  accomplished,  the  apparatus  is  weighed  a  third 
time.  Taking  W',  W",  and  W"’  as  representing  the 
three  weights,  we  have,  for  the  hydrogen  used,  W''  —  W'  ; 
and  for  the  water  formed  W"~  W'".  Six  determinations 
gave  (for  H  =  1),  O  =  15  905  to  15-876;  mean  =  15-886 
+0-0028.  Or,  for  0  =  i6,  11  =  1-00717. 

Lord  Rayleigh  ( Proceedings  Royal  Society,  vol.  xlv., 
p.  425). — Two  glass  globes,  of  about  1800  c.c.  capacity 
each,  are  charged,  one  with  hydrogen,  and  the  other  with 
oxygen,  of  about  one  atmosphere’s  pressure,  and  they  are 
then  tared,  each  against  a  tare  globe  of  exactly  the  same 
displacement.  Suitable  quantities  of  the  two  gases  are 
then  extracted  by  means  of  a  mercurial  air-pump  (about 
o-i  grm.  of  hydrogen  and  a  slight  excess  of  oxygen),  and 
mixed  together  in  a  mercurial  gas  holder.  The  large 
volume  of  fulminating  gas  thus  produced  is  exploded,  in 
instalments,  in  the  same  eudiometer,  and,  in  the  ultimate 
residue  obtained,  the  oxygen  is  determined  volumetrically , 
to  be  reduced  to  weight  by  calculation.  The  weights  of 
oxygen  and  hydrogen  extracted  from  the  globes  are  deter¬ 
mined  by  weighing  the  globes  after  extraction  of  the 
gases,  the  shrinkage  owing  to  the  diminution  suffered  by 
the  internal  pressure  being  allowed  for.  In  this  manner 
all  the  data  for  calculating  the  ratio  O  :  H  are  procured. 
Five  experiments  gave  for  its  value  15-92  to  15-98,  with¬ 
out  allowing  for  shrinkage.  The  correction  for  it  lowers 
the  mean  (15-95)  by  four  parts  in  a  thousand,  and  brings 
it  down  to  15-89,  corresponding  to  H  =  1-00692,  for  O  =  16. 
In  connection  with  research  by  Rayleigh,  it  is  important 
to  notice  that  he  used  no  oil  of  vitriol,  but  only  fused 
caustic  potash  combinedly  with  phosphoric  anhydride  for 
drying  his  hydrogen,  and  took  all  imaginable  precautions 
for  avoiding  contamination  of  his  gas  with  atmospheric 
air. 

Last,  not  least,  we  come  to  that  admirable  research 
which  E.  H.  Reiser  published  in  the  American  Chemical 
Journal,  vol.  x. ,  pp.  249 — 261.*  Of  all  the  methods  used 


*  At  the  time  when  we  started  our  investigation,  Keiser’s  experi¬ 
ments  were  known  to  me  only  by  his  preliminary  notice  in  the  Ber. 
day  Deutschen  Chetn.  Ges.}  in  which  he  gives  three  determinations  of 
the  ratio  O  :  H,  the  mean  of  which  is  15-872.  My  impression  at  the 
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so  far  for  the  determination  of  the  gravimetric  composition 
of  water,  Keiser’s  impresses  me  as  being  the  one  which 
offers  the  surest  guarantee  for  a  corredt  result.  Keiser’s 
great  hit  is  that  he  converts  his  hydrogen  into  hydride  of 
palladium  and  weighs  it.  in  this  compact  form.  The 
condensed  hydrogen  is  re-expelled  by  heat,  burned 
with  oxide  of  copper,  and  the  water  collected  and 
weighed,  the  displaced  air  being,  of  course,  allowed 
for.  The  palladium  (which,  in  Keiser’s  case,  amounted 
to  about  150  grms.)  is  contained  in  a  glass  tube 
provided  with  a  soldered-on  glass  stopcock,  constructed 
like  the  one  characteristic  of  Lunge’s  nitrometer,  so  that 
we  can  either  send  off  the  liberated  hydrogen  by  the 
horizontal  boring  or  shut  off  the  palladium-tube,  and 
swe-rp  the  rest  of  the  apparatus  with  a  current  of  nitrogen 
or  oxygen.  The  first  step  is  to  heat  the  palladium  in 
vacuo  to  2503  for  about  15  minntes.  The  palladium-tube 
is  then  made  to  communicate  with  an  apparatus  dis¬ 
charging  hydrogen  purified  ;  finally,  by  means  of  a  column 
of  red-hot  metallic  copper,  followed  by  anU-tube  charged 
with  phosphoric  anhydride.  The  hydrogen  proper  com¬ 
bines  with  the  palladium,  the  traces  of  nitrogen  with 
which  the  gas  was  contaminated  remain  outside  the 
palladium,  and  are  removed  by  means  of  the  air-pump. 
The  exhausted  tube  is  weighed  against  a  tare-tube  of  the 
same  displacement.  It  is  then  connected  with  the  oxide 
of  copper  tube,  the  latter  heated  to  redness,  and  the 
apparatus  next  filled  with  nitrogen  to  preclude  the  possi¬ 
bility  of  an  explosion.  After  this  preliminary  operation 
the  hydrogen  is  being  gradually  liberated,  and  converted 
into  water.  When  the  hydrogen  is  expelled  as  far  as 
necessary,  the  palladium-tube  is  again  shut  off,  and  the 
hydrogen,  which  stagnates  in  the  rest  of  the  apparatus, 
swept  out  by  means  of  a  current  of  nitrogen.  At  the  end 
the  oxygen  is  turned  on  and  kept  going  until  the  reduced 
copper  is  completely  re-oxidised  and  its  occluded  hydro¬ 
gen  recovered  as  water.  Ten  experiments  gave  for  the 
ratio  O  :  H  values  varying  from  15-943  to  15-958  ;  mean 
=  15-9492,  or,  for  0  =  16,  H  =  1  ’00318,  which  is  by  0-00529 
less  than  our  own  adopted  value  !  I  have  tried  hard  to 
explain  this  not  inconsiderable  difference,  and  at  last 
come  to  conceive  the  following  hypothesis,  which  I  give 
for  what  it  may  be  worth.  Reiser  informs  us  that  he 
purified  his  nitrogen  by  passing  it  successively  over  oil  of 
vitriol,  red-hot  metallic  copper,  and  phosphoric  anhy¬ 
dride  ;  but  he  does  not  tell  us  how  he  prepared  it.  There 
can,  however,  be  little  doubt  that  he  prepared  it  as  other 
people  would  have  done,  namely,  by  passing  a  current  of 
purified  air  over  red-hot  copper  previously  reduced  in 
hydrogen.  That  a  man  like  Reiser  should  have  forgotten 
to  clear  out  all  the  free  hydrogen  left  in  his  copper  tube 
before  using  it  for  de.oxygenating  his  air,  is  not  to  be 
presumed,  but  in  whatever  way  he  may  have  done 
this,  the  reduced  metallic  copper  was  bound  to 
contain  occluded  hydrogen,  and  it  is  not  absurd  to 
presume  that  this  occluded  hydrogen  did  not  all 
assume  the  form  of  tvater  when  the  air  passed  over  it 
at  a  red  heat.  His  nitrogen,  as  it  came  out  of 
the  gasholder,  may  have  been  contaminated  with  a  trace 
of  hydrogen,  and,  as  a  necessary  consequence,  his  number 
for  the  weight  of  water  corresponding  to  two  parts  of 
hydrogen  may  be  too  high.  Supposing,  for  a  moment, 
that  Dittmar  and  Henderson’s  value  for  O  :  H  is  the  true 
value,  then  the  58-86263  grms.  of  water  which  Reiser 
produced  in  his  ten  syntheses  (out  of  6-5588  grms.  of 
palladium  hydrogen),  included  0-2742  grm.  of  water  from 
out  of  the  hydrogen  of  his  nitrogen  gas ;  or,  in  other 
words,  Reiser  produced  27-4  m.grms.  of  adventitious 
water  per  synthesis,  because  the  nitrogen  gas  he  used 
contained,  say,  3  m.grms.  =  about  0-03  litre  of  hydrogen. 


time  was,  that  in  all  probability,  Keiser’s  palladium  hydride  con¬ 
tained  water,  which,  by  being  weighed  as  hydrogen,  made  his  value 
for  O  :  H  too  low.  His  full  memoir  I  saw  for  Ihe  first  time  when  en¬ 
gaged  in  the  compilation  of  this  paper.  If  it  had  come  to  me  in 
time,  the  present  research  would  perhaps  never  have  lost  its  original, 
purely  critical  character.— W.  D. 
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I  find  it  difficult  myself  to  believe  that  it  contained  so 
much.  Besides,  my  hypothesis  cuts  two  ways.  If 
nitrogen  produced  from  reduced  copper  and  air  is  liable 
to  be  contaminated  with  hydrogen,  then  our  own  deter¬ 
minations  of  the  occluded  hydrogen  in  certain  of  the  lots 
of  reduced  copper  which  we  produced  in  our  first  series 
falls  short  of  the  truth  ;  and  if  they  do,  our  “  H  =  10085  ” 
is  liable  to  a  negative  correction.  Being  an  incorrigible 
“  Proutian,”  I  do  not  give  up  the  hope  that  the  true 
number  may  be  roooo  after  all. 

To  sum  up,  the  weight  of  hydrogen  which  unites  with 
8  grms.  of  oxygen  into  water  is,  according  to  — 

Dumas’s  experiments,  as  corrected  by  us — 

(a)  Assuming  his  water-weights  are  the 

true  weights . o*g8g 

(b)  Assuming  that  he  forgot  to  reduce  his 

water- weights  to  the  vacuum  ..  1*0002 

Erdmann  and  Marchand’s,  as  corrected  by 

us  . roob 

(These  three  numbers,  of  course,  are  mere  guesses,  and 
must  be  taken  for  what  they  are  worth). 

Stas .  -»  .  1*0075 

Cooke  and  Richards  . 1*0083 

W.  A.  Noyes .  1*0072 

Lord  Rayleigh .  i*oo6g 

Dittmar  and  Henderson,  the  seven  best 

experiments .  1*0085 

These  five  independent  investigations  might  be  said  to 
settle  the  question  as  far  as  it  is  possible  in  the  present 
state  of  quantitative  chemistry  to  settle  it  at  all,  if  it 
were  not  for — 

E,  H.  Reiser,  who  finds . 1*0032 

and  it  is  impossible  to  pass  over  his  research  ! 
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Prof.  A.  W.  Rucker,  F.R.S.,  President,  in  the  Chair. 


Several  excellent  photographs  of  flying  bullets  and  of 
the  air  waves  produced  by  vibrating  hammers  were 
exhibited,  the  originals  of  which  had  been  taken  by  Prof. 
Mach. 

A  paper  on  “  The  Differential  Equation  of  Electric 
Flow  ”  was  read  by  Mr,  T.  H.  Blakesley,  M.A. 

The  objeCt  of  the  paper  is  to  show  that  the  ordinary 
mathematical  expressions  for  eleCtric  flow  fail  to  explain 
all  known  faCts,  and  to  point  out  that  in  order  to  interpret 
these  faCts  certain  properties  of  matter  not  usually  recog¬ 
nised  must  be  admitted.  The  subject  is  treated  both 
algebraically  and  geometrically;  in  the  latter  case  the 
magnitudes  being  represented  by  the  projections  of  the 
sides  of  a  triangle  revolving  in  its  own  plane  on  a  fixed 
line  in  that  plane.  Taking  the  ordinary  differential 
equation  for  a  simple  circuit  having  resistance  and  self  - 
induction,  viz.  : — 

V-L--RC, 

d  t 

it  is  shown  that  this  takes  no  account  of  any  energy 
except  that  spent  in  heating  the  conductor,  and  that 
where  radiation  into  space  is  concerned,  it  is  necessary 
to  introduce  another  term,  AC,  where  A  is  a  quantity  of 
the  nature  of  resistance.  It  is  further  pointed  out  that 
if  work  be  done  outside  the  circuit,  the  line  which 
geometrically  represents  the  induced  E.M.F.  cannot  be 
perpendicuffir  to  that  indicating  the  current  and  “  effec¬ 
tive”  E.M.F.,  the  latter  term  being  defined  to  mean  the 


value  of  the  quantity  which  is  numerically  equal  to  the 
product  of  the  current  into  the  resistance.  A  magnetic 
phase-lag  must  therefore  exist.  The  author  also  shows 
that  a  magnetic  field  induced  in  phase  with  the  magnetic 
induction  would  not  result  in  a  loss  of  energy,  and  no 
hysteresis  could  exist.  Under  the  same  circumstances 
there  could  be  no  radiation  of  energy  from  an  alternating 
magnet. 

A  Leyden  jar  discharging  through  a  circuit  having  self 
induction  is  next  considered.  Taking  the  ordinary  pre¬ 
misses,  i^  is  shown  that  no  provision  is  there  made  for 
energy  radiated  into  space,  and  that  magnetic  lag  is 
necessary  for  the  existence  of  such  phenomena.  The 
differential  equations  for  the  variables  in  condenser  dis¬ 
charges,  according  to  ordinary  assumptions,  are  shown  to 
be  of  the  same  form,  and  the  variables  can  be  represented 
by  the  projection  of  the  sides  of  a  triangle,  which  is 
simultaneously  undergoing  uniform  rotation  and  linear 
logarithmic  shrinking.  The  rate  of  shrinking  is  the  same 
as  that  of  the  radius  vector  of  an  equiangular  spiral  of 
characteristic  angle  /3,  where — 

K,  L,  and  R  representing  capacity,  self-induCtion,  and 
resistance,  respectively.  The  equations  and  their  conse¬ 
quences  are  considered  at  some  length,  and  several 
important  properties  brought  out. 

To  allow  for  radiated  energy,  R  must  be  virtually  in¬ 
creased  from  R  to  R  +  A,  and  the  total  energy  is  divided 
between  the  circuit  and  the  field  in  the  ratio  of  R  to  A. 
If,  therefore,  the  circumstances  be  such  that  A  is  large 
compared  with  R,  say  by  having  high  frequency,  the 
heating  of  the  circuit  may  only  be  a  small  part  of  the 
total  energy.  In  this  direction  the  author  thinks  the 
true  explanation  of  some  of  Tesla’s  experiments  is  to  be 
found,  the  energy  being  expended  chiefly  in  radiation 
and  not  in  current  through  the  experimenter’s  body. 
When  obtaining  photographs  of  rapidly  moving  objects, 
Prof.  Boys  had  used  discharges  of  high  frequency,  but 
since  several  sparks  of  nearly  equal  intensity  were 
obtained,  the  decay  of  amplitude  was  not  very  rapid,  and 
the  angle  (3  of  the  logarithmic  spiral  representing  the 
magnitudes  would  be  nearly  go0.  For  the  most  rapid 
discharge  0  =  45°,  and  the  ratio  of  successive  maxima  was 
t” :  1,  i,e.,  23*14  to  r. 

Prof.  Perry  thought  the  OR  term  would  not  represent 
the  heating  of  the  wire  when  the  oscillations  were  rapid, 
owing  to  the  distribution  of  current  not  being  uniform 
over  the  section  of  the  conductor.  Maxwell  had  shown 
that  certain  throttling  terms  had  to  be  considered.  In 
condenser  discharges  the  complete  equation  would  have 
many  terms. 

Prof.  O.  J.  Lodge  said  the  best  definition  of  R  in  such 
cases  was  that  derived  from  Joule’s  lav/  rather  than  that 
of  Ohm.  Frequency  was  very  important  in  the  radiation 
of  energy,  but  even  at  ordinary  frequencies  of  alternators 
some  energy  was  radiated.  Referring  to  Tesla’s  experi¬ 
ments,  he  said  the  reason  why  no  serious  consequences 
followed  was  that  there  was  not  much  energy  behind 
them.  High  frequency  might  be  instrumental  in  prevent¬ 
ing  injury,  but  this  he  thought  remained  to  be  proved. 

Dr.  Sumpner  pointed  out  that  losses  other  than  C2R 
(R  being  the  ordinary  resistance  of  the  conductor)  had 
to  be  taken  into  account.  In  some  cases,  such  as  trans¬ 
formers  on  open  circuit,  the  effective  resistance  might  be 
one  thousand  times  that  of  the  coil.  To  discuss  com¬ 
pletely  the  problem  taken  up  by  Mr.  Blakesley,  it  would 
be  necessary  to  take  account  of  non-uniform  distribution 
of  current  both  across  and  along  the  conductor,  as  well 
as  the  character  of  the  magnetic  and  eleCtric  fields  sur¬ 
rounding  the  circuit. 

Mr.  Swinburne  thought  there  was  a  tendency  to  over 
estimate  the  rate  of  high-frequency  currents,  for  unless 
the  coils  of  transformers  were  assumed  geometrically 
coincident,  calculations  were  difficult.  Errors  of  hundreds 
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per  cent  were  quite  possible.  In  Tesla’s  experiments  no 
great  power  was  involved,  for  the  transformer  could  not 
give  out  any  large  power. 

Mr.  Blakesley,  in  reply,  said  the  term  R  was  such 
that  C2R  represented  the  whole  waste  in  the  conductor, 
whilst  A  included  everything  wasted  outside  the  con¬ 
ductor. 

A  paper  on  “  The  Viscosity  of  Liquids ,”  by  Prof.  J. 
Perry,  F.R.S.,  assisted  by  J.  Graham,  B.A.,  and  C.  W. 
Heath,  was  read  by  Prof.  Perry. 

The  viscosity  was  tested  by  suspending  a  hollow 
cylinder  within  an  annular  trough  containing  the  liquid 
and  measuring  the  torque  exerted  on  the  cylinder  when 
the  trough  rotated  at  various  speeds  about  its  axis.  In 
the  paper  the  equation  of  motion  under  the  conditions  of 
the  experiment  is  discussed,  the  error  introduced  by 
assuming  that  the  liquid  moves  in  plane  layers  being 
shown  to  be  about  0  5  per  cent.  To  determine  the  tor¬ 
sional  constant  of  the  suspending  wire,  two  methods 
were  employed;  in  one,  the  turning  moment  required  to 
produce  a  given  angular  movement  was  measured 
diredlly,  and  in  the  other,  the  torsional  constant  was 
determined  from  the  period  of  oscillation.  By  measuring 
the  viscous  torques  exerted  with  different  depths  of 
liquid  in  the  trough,  the  correction  for  the  edge  of  the 
suspended  cylinder  was  found  to  be  o-8  c  m.  On  plotting 
the  results  obtained  with  sperm-oil  at  different  tempera¬ 
tures  and  constant  speed,  a  discontinuity  was  noticed 
about  40°.  For  a  speed  of  g  revs,  a  minute,  the  viscosity 
(f)  could  be  very  approximately  calculated  from  the 
formula  /r=2,o6(0-4'2)_o6S6  below  40°  C.,  and — 

=  —  4'2)_I  349 

above  40°  C.,  6  being  the  temperature.  Experiments  on 
the  change  of  density  of  sperm-oil  with  temperature, 
made  by  Mr.  J.  B.  Knight,  indicated  a  minimum  density 
about  40°.  Subsequent  experiments  with  other  samples 
had  not  confirmed  these  observations.  The  paper  con¬ 
tains  several  tables  of  the  results  obtained  in  various 
experiments.  Those  performed  at  constant  temperatures 
show  that  for  slow  speeds  the  torque  is  strictly  propor¬ 
tional  to  speed,  but  afterwards  increases  more  rapidly, 
probably  owing  to  the  critical  speed  having  been  exceeded. 
The  authors  had  also  attempted  to  determine  the  viscosity 
from  the  damping  of  the  torsional  vibrations  of  the  sus¬ 
pended  cylinder,  but  the  mathematical  difficulties  were 
found  to  be  considerable. 

After  concluding  the  paper,  Prof.  Perry  read  a  letter 
he  had  received  from  Prof.  Osborne  Reynolds  on  the 
subject,  who  doubted  whether  the  true  critical  velocities 
had  been  reached  in  the  experiments.  In  the  particular 
arrangement  employed,  he  would  expeCt  no  critical 
velocity  in  the  outer  ring  of  liquid,  whilst  in  the  inner 
ring  the  motion  would  be  unstable  from  the  first. 

Prof.  Lodge  said  he  had  tried  whether  the  refraction  or 
the  density  of  sperm  oil  exhibited  a  discontinuity  about 
40°,  but  found  none. 

Mr.  Rogers  pointed  out  that  experiments  which  corro¬ 
borated  those  of  Prof.  Perry  had  been  made  by  M.  Couette, 
and  published  in  Ann.  de  Chitn.  et  de  Phys.  [6],  xxi. 

Mr.  E.  W.  Smith  suggested  that  the  apparent  discon¬ 
tinuity  might  be  due  to  the  separation  of  the  constituents 
of  an  impure  oil  at  certain  temperatures  and  speeds  of 
revolution. 


Preservation  of  Constant  Temperatures  above  the 
Boiling-Point  of  Water.-K.  Ulsch  (Zeit.f.  Brauwesen ). 

I  he  author  connects  a  closed  water-bath,  by  means  of 
a  flexible  tube,  with  the  upper  end  of  a  glass  cylinder 
containing  water  and  below  it  mercury.  The  pressure  on 
the  surface  of  the  water  forces  the  mercury  into  an 
ascending  tube  expanded  above  to  a  ball.  Into  the  tube 
theie  opens  a  glass  tube,  cut  off  obliquely  below,  and 
leading  to  a  burner  below  the  water-bath.  Gas  is  supplied 
by  a  tube  opening  laterally  into  the  ball.  The  apparatus 
acts  like  an  ordinary  thermo-regulator. 


Note. — All  degreesof  temperature  are  Centigrade  uni  ess  otherwise 
expressed.. 

Bulletin  de  la  Societe  Chitnique  de  Paris. 

Series  3,  Vols.  ix.  and  x.,  No.  2. 

Polimarimetic  Examination  of  Gums.  —  M. 
Guichard. — On  examining  the  rotatory  powers  of  gums 
they  are  found  to  form  three  series:  those  of  Galam, 
Mogador,  and  Australia  have  a  rotatory  power  near  16. 
Gums  Arabic,  Aden,  and  Amrad  border  upon  32,  whilst 
gum  Gatti  has  a  rotatory  power  close  upon  64.  The  faCts 
may  be  explained  by  the  view  that  the  gums  are  mixtures 
of  several  dextro-rotatory  and  laevo  rotatory  substances. 

On  the  Spontaneous  Inversion  of  Cane-Sugar  in 
an  Aqueous  Solution,  and  on  the  Cause  of  this 
Inversion,  apparently  Spontaneous,  under  the 
Influence  of  Light. — A.  Bechamp. — The  hypothesis  of 
the  inversion  of  cane-sugar  by  water  alone  in  the  cold 
must  be  rejected,  and  when  it  is  apparently  produced 
spontaneously  the  cause  must  be  sought  in  the  microzyme 
or  a  mould. 

Action  of  Phenylhydrazine  upon  Camphoric  Anhy¬ 
dride  and  the  Camphoric  Ethers. —  C.  Friedel  and  A. 
Combes. — The  formula  proposed  by  one  of  the  authors 
to  represent  camphoric  acid  leads  us  to  admit  a  ketonic 
function  in  the  molecule  of  this  acid,  and  of  its  anhydride. 
In  the  present  paper  they  seek  to  demonstrate  the  exist¬ 
ence  of  this  function. 

Sulpho-conjugated  Compounds  of  Camphor  and 
their  Derivatives,  Propylnit rophenol  and  Propyl- 
amidophenol. — P.  Cazeneuve. — The  acetylic  derivatives 
with  which  the  author  chiefly  concerns  himself  absolutely 
confirm  the  nature  of  the  propylamidophenol,  whilst  its 
other  properties  and  its  mode  of  production  confirm  the 
constitution  assigned  to  it  by  the  author. 

Constitution  of  Camphor.  —  P.  Cazeneuve.  —  In 
consequence  of  faCts  recently  discovered,  we  are  more 
than  ever  authorised  in  declaring  that  an  array  of  imposing 
faCts  gives  a  powerful  support  to  the  theoretic  conception 
of  Kekule,  which  must  remain  founded  in  its  essential 
features. 

FaCts  Serving  for  the  History  of  Gum  Arabic. — 
A.  Bechamp. — The  author’s  experiments  necessitate  the 
conclusion  that  gum  arabic  contains  a  zymase  which 
transforms  amylaceous  matter. 

General  Theory  of  Chemical  Action. — E.  Maumene. 
— The  author  claims  the  priority  as  against  M.  Raoul 
PiCtet  of  the  ascription  to  gravitation  of  a  great  part  in 
chemical  phenomena. 

No.  3. 

On  Calcium  Tartrate  Extracted  from  the  Dregs 
of  Distilleries,  its  Determination  and  its  Refining. — 
Ch.  Ordonneau. — Already  inserted. 

The  Rotatory  Power  of  Grape-Must  in  Algeria. — 
H.  and  A.  Malbot. — The  rotatory  power  is  very  variable 
according  to  the  ripeness  of  the  grapes,  the  topographic 
position  of  the  soil,  and  the  nature  of  the  cultivation. 
I  he  alcoholic  standard  increases  much  more  rapidly  as 
the  lasvorotatory  power  decreases.  It  seems  to  the  author 
that  between  saccharose  and  invert  sugar  there  exists 
normally  in  grapes,  at  least  in  warm  climates,  a  lasvo- 
rotatory  compound  which  differs  from  saccharose  by  its 
greater  resistance  to  inversion. 

New  Method  for  the  Determination  of  Fluorine, — 
A.  Carnot. —  This  paper  requires  the  three  accompanying 
figures. 

The  Formula  of  Ordinary  Tartaric  Acid.— Albert 
Colson.— (A  reply  to  MM.  Friedel.  and  Le  Bel).— The 
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author  shows  that  the  stereochemical  theories  are  neither 
simple  nor  clear,  and  that  the  notion  of  the  product  of 
dissymmetry  based  upon  these  theories  is  found  once  more 
in  fault.  It  sins  either  in  itself  or  in  its  foundations. 

Atftion  of  Alkaline  Alcoholates  upon  Camphoric 
Anhydride  and  other  Anhydrides;  Formation  of 
Camphoric  Ortho-Ethers. —  P.  Cazeneuve. —  As  the 
allo-ethers  are  still  less  easily  saponifiable  (Friedel)  than 
the  ortho-ethers,  it  appears  that  the  analogies  of  cam¬ 
phoric  acid  with  the  succinic  and  phthalic  acids  are  so 
remote  that,  like  Friedel,  we  may  search  for  novel  inter¬ 
pretations. 

On  New  Explosives. — A.  Berg  and  L.  C.  Mautrand. 
_ The  hypophosphites  mixed  with  chlorates  form  in¬ 
teresting  explosives  which  seem  to  admit  of  applications. 
One  mixture  mentioned  consists  of  equal  parts  of  batium 
hypophosphite  and  potassium  chlorate  dried  and  powdered 
separately.  If  ignited  in  a  confined  place  it  has  a 
shattering  effect  like  that  of  mercury  fulminate.  It  may 
be  detonated  by  a  slight  shock  or  by  the  eledtric  spark. 
Mixed  with  an  equal  quantity  of  magnesium  powder  it 
may  be  used  for  photographic  purposes.  Another  mixture 
is  that  of  sodium  thiosulphate  in  a  syrupy  solution  and 
powdered  sodium  chlorate.  A  drop  heated  on  thin  tinsel 
liquefies,  boils  up,  diies,  and  gives  an  explosion  like  that 
of  nitroglycerin. 

Bulletin  de  la  Societe  d' Encouragement  pour  l' Industrie 
Nationale.  Series  4,  Vol.  vii.,  No.  84. 

Animal  Charcoal. — Fiquier,  a  pharmacist  of  Mont¬ 
pellier,  discovered  the  absorbent  properties  of  animal 
charcoal  in  1811.  Devosne  used  it  in  1812  to  purify  the 
juice  of  beets.  Its  regeneration  was  first  attempted 
by  Dumont  in  1828.  In  Austria  the  manufacturers  of 
sugar  use  their  bone-black  in  large  fragments  up  to  the 
size  of  a  walnut  and  wish  for  a  porous  produdt.  In 
Germany  the  grains  of  the  black  must  not  exceed  the  size 
of  a  filbert,  and  must  be  as  hard  and  compadt  as  possible. 
The  proportion  of  carbon  must  be  8  per  cent,  and  the 
moisture  must  not  exceed  8  per  cent.  In  France  the 
animal  charcoal  is  required  in  grains  varying  from  the 
size  of  linseed  up  to  that  of  a  filbert.  Certain  consumers 
demand  at  leas't  10  per  cent  of  carbon  and  at  most  6  per 
cent  of  moisture.  In  England  and  America  the  produdt 
is  consumed  almost  exclusively  of  the  size  of  millet-seed, 
as  hard  and  as  spherical  as  possible.  The  bones  before 
carbonising  are  treated  with  light  hydrocarbons  of  petro¬ 
leum  to  remove  the  grease.  The  residue  is  dried  at  70°, 
broken  up  into  fragments,  and  charred  in  retort  furnaces. 
The  volatile  oil  given  off  (Dippel’s  oil)  serves  for  de- 
naturising  alcohol.  The  thickness  of  the  mass  in  the 
retorts  should  not  exceed  20  c.m.  The  decolourising 
adtion  of  animal  charcoal  is  explained  by  F.  Schiller  on 
purely  physical  principles,  whilst  Birnbaum  and  Bomasch 
recognise  a  chemical  adtion. 
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Monday,  10th.— Medical,  8.30. 

Tuesday,  nth. — Institute  of  Civil  Engineers,  8. 

-  Royal  Medical  and  Chirurgical,  8.30, 

-  Photographic,  8. 

-  Royal  Institution,  3.  “  Symbolism  in  Ceremonies, 

Customs,  and  Art,”  by  John  Macdonell,  LL.D. 
Wednesday,  12th. — Geological,  8. 

-  Pharmaceutical,  8. 

Thursday,  13th. — Royal  Institution,  3.  “The  Atmosphere,”  by 
Prof.  Dewar,  F.R.S. 

-  Mathematical,  8. 

-  Institute  of  Eledtrical  Engineers,  8. 

Friday,  14th, — Royal  Institution,  9.  “Seals,”  by  Sir  William  H. 
Flower,  F.R.S. 

-  Astronomical,  8. 

Saturday,  15th, — Royal  Institution,  3.  “  Some  Applications  of 

Electricity  to  Chemistry,”  by  James  Swin¬ 
burne,  M.Inst.E.E.  (The  Tyndall  Lectures). 
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RESEARCHES  ON  THALLIUM; 
RE-DETERMINATION  OF  ITS  ATOMIC  WEIGHT. 

By  M.  CHARLES  I.&PlERRE. 

—  .  APR  93 

I  have  been  led,  in  consequence  ;of  previous  researches 
undertaken  in  concert  with  M.  Lachaud  (Comptes Reams, 
1891,  July  27th),  to  undertake  a  revdetermination  o.E'the 
atomic  weight  of  thallium.  The  data  furnished  by  dif¬ 
ferent  chemists  vary  in  fact  from  203-5^6.  204-8,  arid'  the 
determinations  have  always  been  effected  on  thallous 
salts.  In  these  experiments  I  have  used  the  pure  crys¬ 
talline  thallic  oxide,  T1203,  described  by  me  ( loc .  cit.),  as 
also  thallous  compounds,  to  admit  of  a  comparison  of  the 
methods.  Commercial  thallium  in  large  quantities  was 
submitted  to  a  complete  purification.  We  employed  the 
electrolytic  method,  both  alone  and  associated  with  M. 
Bautigny’s  process.  The  process  followed  for  obtaining 
thallic  oxide  was  as  follows. 

In  our  first  experiments  we  obtained  T1203  by  fusing 
thallous  chromate  with  potassa.  This  process  is  not 
beyond  criticism  as  regards  the  possible  presence  of 
chrome  (though  we  have  not  detected  it  in  our  samples). 
I  now  employ  simply  the  sulphate  or  nitrate,  less  com¬ 
monly  thallous  chloride,  melting  them  below  a  dark  red 
heat  with  eight  or  ten  times  their  weight  of  pure  potassa. 
The  hexagonal  tablets  of  T1203  formed  are  easily  sepa¬ 
rated  from  the  excess  of  potassium  hydroxide  or  sulphate 
by  washing  with  water  until  all  alkalinity  has  disappeared 
and  the  potassium  rays  are  no  longer  visible  with  the 
spectroscope.  The  oxide  thus  prepared  dries  easily  and 
does  not  lose  oxygen  below  light  redness.  It  is  easily 
converted  into  thallous  sulphate  by  means  of  sulphurous 
acid. 

I  have  employed  four  different  methods  for  the  deter¬ 
mination  of  the  atomic  weight  : — 

A.  Weight  of  thallium  obtained  by  the  electrolysis  of 

thallous  sulphate. 

B.  Weight  of  thallium  contained  in  T1203  after  con¬ 

version  into  T12S04  and  electrolysis. 

C.  Weight  of  thallic  oxide  formed  by  the  fusion  of 


thallous  salts  with  potassa. 

D.  Proportion  between  thallium  and  oxygen  on  the 
reduction  of  T)203  or  hydrogen. 

The  first  method  gave  for  the  atomic  weight  of  thallium 
numbers  varying  from  203-52  to  203-69;  the  second 
yielded  numbeis  comprised  between  203-53  and  203-73  ; 
the  third  numbers  from  203-44  and  203-79  ;  and  the  fourth 
values  comprised  between  203-54  and  203  60. 

The  mean  of  these  eleven  deteiminations,  selected  from 
those  which  seem  to  have  been  most  successfully  exe¬ 
cuted,  leads  to  the  figure  203-62,  a  little  below  the  value 
203-7  which  has  of  late  been  generally  admitted  without 
proof.  Recent  determinations  of  atomic  weights  gene¬ 
rally  tend  to  reduce  the  values  adopted.—  Comptes  Rendus, 
cxvi.,  p.  580. 


[M.  Lepierre  has  thought  it  advisable  to  re  determine 
the  atomic  weight  of  thallium.  In  so  doing  he  remarks 
that  “the  value  203-7  bas  late  been  generally  admitted 
without  proof.”  It  may,  in  return,  be  fairly  asked  what 
guarantee  does  he  furnish  for  the  accuracy  of  his  own 
results  ?  If  we  compare  his  memoir  with  that  of  Mr. 
Crookes  ( Philosophical  Transactions  of  the  Royal  Society, 
read  June  20,  1872),  we  are  at  once  struck  with  the  faCt 
that  M,  Lepierre  omits,  or  at  least  makes  no  mention  of, 
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those  elaborate  and  minute  precautions  which  Mr.  Crookes 
found  necessary  in  order  to  eliminate  the  possibility  of 
error.  M.  Lepierre  makes  no  mention  of  the  balances 
employed,  of  any  corrections  for  pressure  and  tempera¬ 
ture,  of  any  adjustment  of  weights,  of  precautions  taken 
to  ensure  the  purity  of  the  chemicals  employed,  and 
especially  of  the  thallium  itself.  He  admits,  indeed,  the 
“  possible  presence  of  chrome  ”  in  one  of  his  processes, 
though  he  was  not  able  to  deteCl  it. 

We  cannot  help  noticing  how  completely,  in  a  research 
of  this  kind,  M.  Lepierre  omits  all  criticism  of,  or  even 
mention  of,  the  work  of  Mr.  Crookes.  It  is  a  practice  too 
common  among  our  neighbours  on  the  other  side  of  the 
channel  to  ignore  all  work  not  published  in  the  Comptes 
Rendus  of  the  Academy  of  Sciences.  It  would  have  been 
more  satisfactory,  and  we  venture  to  say  more  truly 
scientific,  had  M.  Lepierre  criticised  the  work  of  Mr. 
Crookes,  pointing  out  any  additional  precaution  which 
might  or  could  have  been  taken,  and  any  error  either  in 
principle  or  in  detail.  In  a  matter  of  such  fundamental 
importance  as  the  determination  of  an  atomic  weight, 
this  demand  cannot  be  pronounced  superfluous  or  exces¬ 
sive. 

We,  in  turn,  cannot  well  criticise  M.  Lepierre’s  results 
without  a  more  thorough  account  of  his  procedures  than 
he  has  seen  fit  to  furnish.] 


ON  THE  PURIFICATION  OF  WATER  USED 
FOR  STEAM-BOILERS.’ 

By  R.  JONES,  Ph.D. 

Although  the  injurious  effeCls  of  boiler  deposits  is  a 
common  experience  with  all  useis  of  steam  power,  sur¬ 
prisingly  little  seems  to  be  done  in  the  way  of  combating 
the  evil.  From  a  paper  by  Betke,  of  Stettin,  read  at  the 
last  annual  meeting  of  the  (German)  Society  for  Boiler 
Inspection,  it  appears  that  out  of  a  total  of  27,600  boilers 
inspected  only  5480,  or  less  than  a  fifth,  v'ere  provided 
with  any  means  at  all  of  protection  against  incrustation, 
which  is,  I  think,  a  sufficient  proof  that  the  importance 
of  the  subject  has  not  as  yet  very  deeply  impressed  those 
immediately  concerned.  And  this,  be  it  said,  notwith¬ 
standing  that  the  subject  is  one  offering  every  possible 
inducement  to  its  study. 

A  boiler,  for  example,  fed  with  hard  water,  has  to  be 
laid  off  for  cleaning  oftener  than  one  supplied  with 
softened  water,  and  the  loss  this  entails,  added  to  the 
cost  of  cleaning,  may  amount  in  the  course  of  a  year  to 
almost  the  cost  of  a  permanent  plant  for  the  purification 
of  the  water. 

Then,  again,  boiler  incrustation,  on  account  of  its  bad 
conductivity,  causes  a  greater  consumption  of  coal.  In 
a  case  referred  to  by  Miinter,  the  work  of  ten  boilers 
was,  after  the  ereCtion  of  a  suitable  water  softening 
plant,  compassed  by  seven.  Owing,  also,  to  the  bad 
conductivity  of  the  incrustation,  the  boiler  plates  become 
over-heated,  sometimes  even  red  hot,  and  as  a  conse¬ 
quence  are  sooner  destroyed.  Many  boiler  explosions 
may,  in  faCt,  be  traced  to  this  cause,  viz.,  to  allowing 
the  accumulation  of  too  great  a  thickness  of  deposit.  And 
then,  lastly,  there  is  the  injury  done  to  the  boilers  them¬ 
selves  by  the  operation  of  chipping  off  the  deposit,  which 
is  by  no  means  an  inconsiderable  item  in  the  account. 


*  From  the  Zeit.  Angew.  Chemie,  1892,  p.  15.— Communicated  by 
H,  H.  B.  Shepherd. 


Purification  of  Water  used  for  Steam-Boilers. 


Any  one  of  these  reasons  in  favour  of  water  purification, 
viz.,  less  frequent  laying  off,  saving  in  cost  of  cleaning, 
diminished  consumption  of  coal,  longer  life  of  the  boilers, 
and  greater  security  against  explosion,  might  indeed  be 
held  sufficient  of  itself  to  justify  the  ereftion  of  a  water 
softening  plant. 

To  what,  then,  can  be  attributed  the  prevailing  negledt 
of  this  subject  ?  Most  frequently,  I  think,  it  arises  from 
simple  indifference,  force  of  habit,  and  aversion  to  any 
kind  of  innovation  ;  especially  when  expense  is  likely  to 
be  incurred,  though  some,  no  doubt,  are  deterred  by  the 
discouraging  experience  of  their  own  or  of  others,  due  to 
experimenting  with  unsuitable  plant.  Then  the  number 
of  dodtors  and  empirics  always  ready  to  compete  for  the 
honour  of  ministering  to  the  complaint  makes  the  choice 
between  them  exceedingly  difficult  if  one  has  not  the 
opportunity  of  making  the  subjedt  a  special  study,  and, 
moreover,  as  every  year  sees  new  and  presumably 
improved  proposals  brought  forward,  it  is  scarcely  sur¬ 
prising  that  some  should  decide  to  wait  until  an  absolutely 
perfedt  system  shall  have  been  produced. 

Leaving,  however,  the  conflidt  between  the  good  and 
the  better,  let  us  pass  on  to  consider  what  has  already 
been  accomplished,  and  I  think  we  shall  find  that  tech¬ 
nical  chemistry  is  even  now  able  to  satisfy  the  require¬ 
ments  of  a  good  water  purifying  process. 

In  connedtion  with  water  purification  we  have  princi¬ 
pally  to  consider  three  groups  of  salts. 

1.  Calcium  and  magnesium  carbonates. 

2.  Calcium  and  magnesium  sulphates. 

3.  Calcium,  magnesium,  and  sodium  chlorides. 

The  insoluble  carbonates  are  held  in  solution  by 
carbonic  acid  contained  in  the  water.  Simple  boiling 
occasions  the  expulsion  of  the  carbonic  acid  gas  and  the 
separation  and  precipitation  of  the  carbonates  as  sludge, 
the  sulphates  and  chlorides  remaining  in  solution.  In 
the  boiler,  however,  in  which  naturally  the  same  takes 
place  as  boiling  in  a  beaker,  the  latter  salts  become  more 
and  more  concentrated,  since  we  are  continually  adding 
impure  water  containing  these  salts  in  solution  and  with¬ 
drawing  pure  water  in  the  form  of  steam,  so  that  in 
course  of  time  the  calcium  sulphate  which  possesses  a 
solubility  of  only  1  in  500  also  begins  to  separate  out. 
This  separation,  however,  does  not  take  place  suddenly, 
and  in  the  form  of  sludge,  as  in  the  case  of  the  carbonates, 
but  proceeds  slowly,  forming  a  crystalline  incrustation 
enclosing  the  muddy  carbonate  deposit  within  itself. 
This  coats  the  boilers,  more  especially  on  the  parts  in 
contad  with  the  fire,  and  becoming  baked  on,  produces 
the  usual  boiler  incrustation.  The  magnesium  salts  and 
the  chlorides  remain  in  solution,  the  concentration  never 
being  carried  so  far  as  to  cause  the  separation  of  these 
also.  In  addition,  however,  to  the  dissolved  salts,  many 
waters  contain  mechanical  impurities  such  as  earthy 
matter  held  in  suspension,  and  these,  through  the  constant 
ebullition,  form  into  balls,  which,  settling  down  with  the 
separated  salts,  become  baked  on,  and  so  increase  the 
quantity  of  the  incrustation. 

It  is  now  apparent  to  the  chemist  by  what  means  the 
purification  of  the  water  can  be  accomplished.  The 
carbonates  can  be  removed  either  by  simple  boiling  or  by 
withdrawal  of  the  carbonic  acid  by  addition  of  quicklime 
or  caustic  soda.  The  sulphates  may  be  dealt  with  either 
by  depriving  them  of  their  sulphuric  acid  by  addition  01 
barium  chloride,  or  by  precipitation  of  the  lime  and 
magnesia  by  sodium  carbonate  and  caustic  soda.  The 
chlorides  and  alkaline  salts  must  remain  in  solution,  there 
being  at  present  no  practical  means  for  effe&ing  their 
removal.  Their  accumulation  in  too  great  quantity  can 
only  be  guarded  against  by  frequent  sludging,  and  it  is 
desirable  for  the  sake  ol  the  boilers  that  this  should  be 
carefully  attended  to.  But  the  chemical  is  the  smallest 
perhaps  even  the  most  unimportant,  side  of  the  question’. 
The  main  problem  is  how  the  purification  can  be  carried 
out. 

In  this  connection  valuable  information  is  supplied  by 


the  statistics  of  the  Society  for  Boiler  Inspection.  In 
Betke’s  paper,  already  referred  to,  we  find  the  following : 

In  3800,  or  15  per  cent,  softening  of  the  water  is 
effected  inside  the  boilers  themselves  by  decomposition 
of  the  calcium  sulphate  by  sodium  carbonate,  barium 
chloride,  or  some  other  reagent ;  in  1400,  or  5-5  per  cent, 
the  boilers  are  fed  with  chemically  purified  water;  in  150 
cases,  or  0  6  per  cent,  the  water  is  softened  as  above  in 
the  boilers,  and  the  resulting  precipitate  caught  by  a 
dejeClor  apparatus  ;  and  in  130  cases,  or  0-5  per  cent,  the 
water  is  simply  mechanically  purified  by  filtration  through 
sand  or  sponge.  This  last,  however,  lies  outside  the  scope 
of  our  inquiry,  as  a  simple  filtration  can  be  of  use  in  only 
isolated  cases,  and  then  it  is  not  merely  useful  but  neces* 
sary  ;  in  all  other  cases  an  improvement  of  the  water  by 
such  means  is  out  of  the  question.  As  regards  the  3800 
boilers  in  which  sodium  carbonate  or  barium  chloride  is 
added  direct,  the  society  reports  that  this  procedure 
mostly  gives  satisfaction.  Where  this  process  is  suitable 
it  is  at  any  rate  the  cheapest,  since  no  extra  plant  is 
required,  and  the  only  expense  is  the  trifling  cost  of  the 
reagents  used.  II  it  answers  the  purpose,  it  is  of  course 
necessary  to  maintain  always  a  slight  excess  of  soda  in 
the  boiler,  as  otherwise  the  incrustation,  though  dimi¬ 
nished,  will  not  be  entirely  prevented.  Frequent  sludging 
and  regular  testing  of  samples  for  excess  of  soda  are  also 
necessary  to  ensure  a  good  result.  Phenolphthalein 
answers  well  for  this  purpose,  and  a  solution  can  be  given 
to  the  workman  in  charge  of  the  boilers. 

In  only  the  small  number  of  150  boilers,  or  o-6  per 
cent,  is  the  deposit  removed  by  means  of  a  dejedtor 
apparatus  placed  inside  the  boiler.  Such  an  apparatus, 
however,  is,  as  Fischer  has  shown,  powerless  to  prevent 
the  incrustation  caused  by  the  separation  of  calcium 
sulphate,  and  it  is  therefore  necessary,  in  conjunction  with 
it,  to  employ  means  to  soften  the  water.  The  older 
apparatus  of  Popper  and  Schmitz  appear  to  have  been 
entirely  abandoned.  According  to  the  statistics  of  the 
Boiler  Inspection  Society,  the  apparatus  of  Dervaux  is 
used  with  105  boilers,  that  of  Schroder-Guben  with  40, 
and  that  of  Grimm,  Natalis,  and  Co.  with  5.  The  plan 
is  favourably  reviewed  in  the  collective  reports  of  the 
Society. 

If,  however,  expense  has  to  be  incurred  for  fresh  plant, 
it  is  certainly  better  to  prevent  the  precipitate  passing 
into  the  boiler  at  all  than  to  provide  means  for  its  removal 
when  there  by  a  separate  apparatus,  and  that  this  is  the 
opinion  of  the  majority  is  shown  by  the  faCt  that  against 
150  boilers  fitted  with  dejectors  inside,  there  are  1400  fed 
with  chemically  purified  water.  Dervaux  also,  who  alone 
has  provided  75  per  cent  of  these  apparatus,  must  be  of 
the  same  opinion,  since  two  j'ears  ago  he  brought  out  a 
water  purifying  apparatus,  which  if  not  the  best,  is  at 
any  rate  one  of  the  best  in  existence. 

Of  the  boilers  fed  with  chemically  purified  water — 


640  make  use  of  the  old  plan  of  settling  tanks. 
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Dehne’s  filter  press  system. 

Gaiblet’s  apparatus  (Humbold’s  en¬ 
gineering  works). 

Bohlig  and  Heyne’s  plan, 
the  Dervaux  plan. 

the  systems  of  Berenger  Stingl, 
Reichling,  Hohenzollern,  Klein, 
Schanzlin,  and  Becker,  or 
Reinecke. 


To  attempt  a  detailed  description  of  these  various  and 
in  some  respeCts  very  ingenious  apparatus  would  go 
beyond  the  scope  of  this  paper.  In  the  settling-tank  the 
water  to  be  purified  is  carefully  mixed  with  the  proper 
chemicals  and  heat  applied,  and  afcer  the  precipitate  has 
settled  out  the  clear  water  is  drawn  off.  This  process  is 
both  cheap  and  simple,  and  has  the  only  fault  of  occupy- 
ing  too  much  space.  As  a  rule  one  settling  tank  is  not 
sufficient  ;  indeed,  for  a  large  establishment  a  series 
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would  be  needed,  and  then  the  whole  time  of  one  man 
would  be  required  to  take  charge  of  it. 

The  apparatus  of  Humbold  and  of  Dervaux  are  con¬ 
structed  on  the  principle  of  the  settling  tank.  The  water 
ascends  from  the  bottom  of  the  tank  and  impinges  upon 
pillar-shaped  plates  placed  one  above  the  other,  on  which 
the  sludge  deposits.  Reichling  has  a  construction  of  his 
own  with  cloth  and  sand  filters,  Dehne  and  Klein, 
Schanzlin,  and  Becker  filter  direCt  through  presses  after 
boiling  in  small  vessels  with  the  chemicals. 

The  apparatus,  per  se,  however,  has  nothing  to  do  with 
the  chemical  purification  of  the  water,  and  not  one  of 
these  different  systems  can  accomplish  more  than  the 
simple  settling  tank,  i.e.,  produce  clear  water;  they 
possess  the  advantages,  however,  of  requiring  but  little 
space  and  of  facilitating  and  simplifying  the  addition  of 
the  chemicals. 

The  following  chemicals  have  been  proposed  for  pre¬ 
cipitating  the  salts  which  cause  incrustation  :  — 

1.  Materials  containing  tannic  acid.  These  are  less 
effective  than  soda,  and  have  the  disadvantage  of  causing 
the  water  to  froth  ;  moreover,  as  they  have  not  as  a  rule 
cheapness  in  their  favour,  they  are  very  properly  going 
more  and  more  out  of  use. 

2.  Quicklime  and  barium  chloride,  first  proposed  by  De 
Haen.  To  a  given  quantity  of  cold  water  milk  of  lime  is 
added  by  degrees,  whilst  stirring,  until  it  just  commences 
to  show  a  feeble  reaction  with  turmeric  or  red  litmus 
paper  ;  solution  of  barium  chloride,  calculated  according 
to  the  analysis  of  the  water,  is  then  added,  the  whole 
stirred  and  heated  to  boiling.  The  quicklime  precipitates 
the  carbonates  of  lime  and  magnesia  in  the  form  of  a 
flocky  precipitate,  which  carries  down  with  it  the  other¬ 
wise  slow-settling  barium  sulphate.  In  half  an  hour  the 
water  settles  quite  clear  and  can  be  drawn  off.  This 
process  from  the  point  of  view  of  the  removal  of  the 
salts  causing  incrustation  is  excellent.  Beyond  the 
chlorides  originally  contained  in  the  water,  nothing  is 
now  left  but  the  lime  of  the  gypsum  (also  in  the  form  of 
chloride)  and  of  course  the  excess  of  the  reagents  used. 
Herein,  however,  lies  the  weak  point  of  the  process.  A 
small  excess  of  barium  chloride  matters  but  little,  but  an 
excess  of  milk  of  lime  produces  an  incrustation  of  the 
worst  possible  kind.  This  danger,  however,  it  is  said, 
can  be  avoided  by  the  use  of  the  lime  saturator  of 
Dervaux,  in  which  milk  of  lime,  which  necessarily  varies 
in  strength,  is  replaced  by  saturated  lime-water  of  constant 
composition.  An  excess  of  lime  added  in  the  form  of  lime- 
water  cannot  be  otherwise  than  very  trifling  except  through 
carelessness,  and  even  then  is  easily  removable  by  a  little 
carbonate  of  soda.  There  is  another  point  in  connection 
with  De  Haen’s  system  which  should  be  mentioned,  viz., 
that  the  chlorides  are  liable  to  accumulate  in  the  boiler 
water  to  an  injurious  extent.  This  evil,  which  is  more  or 
less  common  to  every  water  purifying  system,  must  be 
counteracted  by  daily  sludging,  and  it  is  quite  possible 
by  this  means  in  most  cases  to  keep  the  concentration 
within  harmless  limits. 

3.  A  third  anti-incrustrator  which  has  been  recom¬ 
mended  is  magnesia  hydrate  (Bohlig  and  Heyne’s  patent), 
of  which  the  inspectors’  reports  speak  very  favourably 
(61  boilers  are  mentioned  as  being  fed  with  water  purified 
in  this  way)  ;  the  result,  however,  can  only  be  considered 
satisfactory  if  the  water  be  poor  in  calcium  sulphate. 

4.  The  anti-incrustator  in  most  general  favour  is  car¬ 
bonate  of  soda,  either  alone  or  in  combination  with 
quicklime  or  caustic  soda.  Even  when  used  alone  this 
reagent  accomplishes  all  that  could  fairly  be  expected  in 
the  way  of  water  purification.  It  is  simple  in  applica¬ 
tion,  precipitates  the  lime  and  magnesia  almost  com¬ 
pletely,  and  has  the  distinct  advantage  which  cannot  be 
too  highly  esteemed,  that  the  addition  of  too  large  an 
excess  is  perfectly  harmless.  When,  however,  carbonate 
of  soda  is  used,  it  is  very  important  that  the  boilers 
should  be  blown  off  regularly  every  day,  or  in  time  the 
concentration  will  reach  a  point  when  the  solution  will 


have  a  higher  boiling-point  than  that  of  water,  and  be 
liable  to  exert  a  corroding  influence  upon  the  plates, 
packing,  &c. ,  of  the  boilers. 

(To  be  continued). 


ON  METALLIC  OSMIUM. 
By  A.  JOLY  and  M.  VEZES 


Osmium,  as  generally  obtained  by  the  method  of  Berzelius, 
i.e.,  by  igniting  the  sulphide  in  a  crucible  of  carbon,  is 
a  powder  or  a  spongy  mass  of  a  more  or  less  deep  blue 
colour,  according  to  its  state  of  division.  It  is  then 
direCtly  oxidisable  in  the  air,  and  exhales  a  very  strong 
odour  of  osmic  acid.  H.  Sainte-Claire  Deville  and  H. 
Debray  obtained  osmium  in  small  crystals  of  a  fine  blue 
tinted  with  grey  by  passing  fumes  of  osmic  acid  into  a 
tube  of  carbon  very  strongly  heated.  The  specific  gravity- 
of  the  metal  has  been  successively  represented  by  the 
numbers  7,  10,  and  21  4;  the  specific  gravity  of  crystal¬ 
lised  osmium  is  22-48. 

H.  Sainte-Claire  Deville  and  H.  Debrav  attempted 
unsuccessfully  to  fuse  osmium  by  heating  it  before 
the  oxyhydrogen  blowpipe  in  a  crucible  of  coke 
enclosed  in  a  crucible  of  lime.  If  direCtly  heated 
in  the  point  of  the  blowpipe  flame,  the  metal 
disappears  rapidly,  either  by  volatilisation  or  by  con¬ 
version  into  the  volatile  peroxide.  But  even  an  experi¬ 
enced  eye  which  follows  the  phenomenon  attentively 
cannot  deteCt  in  the  morsels  of  osmium  as  they  rapidly 
disappear  the  least  trace  of  fusion.  In  order  to  solve  this 
question  osmium  must  be  heated  in  a  vacuum  by  means 
of  a  powerful  arc.  In  consequence  of  its  physical  and 
chemical  properties,  which,  however,  vary  according  to 
the  manner  of  its  preparation,  osmium  approximates  to 
the  non-metals.  According  to  Deville  and  Debray,  it  is 
the  non  metal  of  the  platinum  family.  Berzelius  assimi¬ 
lates  it  to  arsenic  and  Dumas  to  tellurium. 

Perfectly  pure  osmium  may  be  melted  in  the  eleCtric 
arc,  and  obtained  in  a  metallic  form  comparable  to 
ruthenium.  On  account  of  its  oxidability,  the  poisonous 
character  of  its  vapours,  and  to  avoid  losses  by  volatility, 
which  render  the  experiments  very  costly  (the  lowest 
price  of  the  metal  being  1500  fr.  per  kilo.),  it  is  necessary 
to  adopt  special  arrangements.  We  operate  in  a  closed 
apparatus  traversed  by  a  slow  current  of  carbonic  anhy- 
dride  and  in  cupels  of  coke.  If  the  metal  is  rapidly  raised 
to  the  highest  temperature  of  the  arc,  it  melts  without 
being  appreciably  volatilised. 

We  succeed  badly  if  we  operate  in  lime  crucibles  ;  in 
contact  with  the  metal  the  lime  is  profoundly  converted 
into  a  verifiable  mass,  with  which  the  metal  remains 
incrusted. 

Melted  osmium  is  very  brilliant  on  the  surface  ;  the 
colour  is  still  a  bluish  grey.  Further  experience  must 
decide  whether  the  metal  is  blue  just  as  gold  is  yellow 
and  copper  is  red.  The  fraCture  is  crystalline,  harder 
than  iridium  and  ruthenium  ;  it  cuts  glass  deeply, 
scratches  quartz,  but  is  scratched  by  topaz  ;  the  best 
tempered  files  do  not  cut  it.  If  thus  melted  osmium  is 
not  oxidised  in  the  air  at  common  temperatures. 

Osmium  as  a  metal  may  be  compared  to  ruthenium  ; 
these  two  metals  form  a  very  distinct  group— like  rhodium 
and  iridium  on  the  one  hand,  and  palladium  and  platinum 
on  the  other.  The  atomic  volumes  are  almost  identical. 


Atomic 

weight. 

Ruthenium  ..  ..  101*4 

Osmium .  x9°'3 


Specific  Atomic 

gravity.  volume. 

i2-o6  8*40 

2248  8*46 


More  refractory  than  all  the  other  metals  of  the  platinum 
group,  they  are  more  readily  oxidised,  and  if  heated  to 
redness  in  oxygen  they  yield  peroxides  Ru04  and  0s04, 
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They  approximate  greatly  to  Mn  by  their  very  extensive 
series  of  oxides  of  an  acid  character. 

The  double  chloride  OsC14,2KC1  establishes  the  con¬ 
nexion  of  the  group  with  the  platinum-palladium  group, 
as  well  as  with  iridium.  Ruthenium  h  as  no  corresponaing 
compound.  Rhodium  is  similarly  situated,  and  the  com¬ 
pound  PtCl42KCl  is  not  stable.  The  tetrachloride  and 
its  derivatives,  so  characteristic" -of  platinum,  are  merely 
an  exception  for  the  three  metals  of  the  group,  the  atomic 
weights  of  which  are  comprised  between  101  and  106. 
The  double  sesquichlorides  RU2CI62KCI  and  Os4Cl6i2KCl 
connedt  them  by  rhodium  and  iridium. — Comptes  Rendus, 
cxvi.,  No.  11. 


SEPARATION  OF  MERCURY  FROM  THE 
METALS  OF  THE  SO-CALLED  ARSENIC  AND 
COPPER  GROUPS. 

Inaugural  Dissertation,  Gottingen. 

By  K  BULOW. 


The  author  treats  the  sulphides  with  a  mixture  of  equal 
parts  of  equally  concentrated  solutions  of  potassium 
hydroxide  and  sulphide.  In  this  mixture  arsenic,  anti¬ 
mony,  tin,  and  mercury  sulphides  dissolve,  whilst  the 
sulphides  of  the  copper  group  remain  unaffeCted. 

From  the  solution  of  the  sulphides  of  mercury  and  of 
the  arsenic  group,  the  mercury  is  easily  re-precipitated  as 
sulphide  on  the  addition  of  ammonium  chloride.  The 
author  used  a  15  per  cent  potassa-lye.  It  was  mixed 
with  a  few  drops  of  solution  of  potassium  sulphide,  and 
the  clear  solution  was  drawn  off  with  a  syphon  from  the 
subjacent  black  precipitate  of  iron  sulphide. 

In  order  to  obtain  the  solution  of  potassium  sulphide  a 
15  per  cent  potassa  lye  was  divided  into  two  parts;  one 
of  these  was  saturated  with  sulphuretted  hydrogen,  and 
the  other  part  was  then  added.  The  clear  solution  was 
drawn  off  with  a  syphon  from  the  precipitate  which  forms 
on  prolonged  standing  in  heat,  and  the  solution  of  the 
potassium  sulphide,  hke  that  of  the  potassium  hydroxide, 
is  preserved  in  well-fitting  vessels.  The  solution  of 
ammonium  chloride  used  was  purified  from  a  possible 
proportion  of  iron  by  the  addition  of  a  few  drops  of 
ammonium  sulphide,  and  the  precipitate  formed  was 
filtered  off. 

For  separating  mercury  from  bismuth,  o'2  grm.  mer¬ 
curic  chloride  and  an  equal  weight  of  bismuth  oxide  was 
dissolved  in  concentrated  hydrochloric  acid,  and  sulphu¬ 
retted  hydrogen  was  passed  into  the  solution,  which  had 
been  carefully  diluted  with  hot  water.  After  the  bismuth 
has  been  precipitated  it  is  largely  diluted  with  hot  water, 
and  sulphuretted  hydrogen  is  again  introduced  until  the 
liquid  is  saturated. 

After  the  precipitate  has  been  filtered  off  and  washed, 
the  filter  is  perforated,  and  the  precipitate  is  rinsed  back 
into  the  beaker  with  hot  water,  to  which  a  few  c.c.  of  the 
above  mixture  of  equal  parts  of  potassa-lye  and  solution 
of  potassium  sulphide  are  added.  The  precipitate  is  then 
digested  with  from  20  to  25  c.c.  of  the  above  mixture  ;  the 
liquid  is  then  boiled  once,  diluted  with  hot  water,  and  the 
bismuth  sulphide  remaining  undissolved  is  filtered  off. 
It^  is  washed  with  water,  to  which  a  few  drops  of  the 
mixture  has  been  added.  In  order  to  bring  absolutely 
all  the  mercuiy  sulphide  into  solution,  10  c.c.  of  the 
mixture  must  be  used  to  about  o'l  grm.  of  mercuric 
chloride  taken. 

1  he  filtrate  which  contained  the  mercury  was  mixed 
with  solution  of  ammonium  chloride  until  no  further 
separation  of  mercury  sulphide  takes  place.  The  precipi- 
tate,  which  is  at  first  finely  pulverulent,  readily  clots 
together,  and  is  deposited  clear  if  the  liquid  is  heated  for 
some  time  on  the  water-bath. 

The  mercury  sulphide  is  filtered,  washed  with  water 
containing  ammonium  sulphide,  and  then  returned  to 


the  beaker  together  with  the  filter  and  covered  with 
cold  water.  Potassium  chlorate  is  then  added,  the  whole 
well  stirred  up  and  mixed  with  a  sufficiency  of  concen¬ 
trated  hydrochloric  acid.  The  mercury  sulphide  dissolves 
rapidly  and  completely.  The  excess  of  chlorine  is 
expelled  on  the  water-bath,  the  filter  residues  are  filtered 
out  and  washed  with  hot  water  containing  hydrochloric 
acid. 

The  filtrate  was  largely  diluted,  heated  to  about  90°, 
and  saturated  with  sulphuretted  hydrogen.  If  it  is  not 
sufficiently  diluted,  and  if  the  solution  is  not  heated,  the 
precipitate  settles  very  badly,  and  the  quantity  of  mercury 
is  found  deficient  up  to  15  per  cent.  The  mercury  sul¬ 
phide  was  filtered  through  a  filter,  dried  at  102°  and 
weighed,  washed  with  sulphuretted  hydrogen  water  to 
which  a  few  drops  of  concentrated  hydrochloric  acid  have 
been  added,  dried  at  102°,  and  weighed. 

The  determination  of  the  bismuth  can  be  effeXed 
according  to  one  of  the  ordinary  methods.  This  process 
effeXs  a  complete  separation  of  mercury  from  bismuth. 
Mercury  may  be  separated  from  copper,  silver,  and  lead 
in  a  quite  similar  manner. 

The  method  is,  however,  not  applicable  to  the  separa¬ 
tion  of  mercury  from  cadmium,  since  a  large  part  of  the 
mercury  sulphide  remains  undissolved  along  with  the 
cadmium  sulphide.  Nor  can  the  separation  of  the  two 
metals  be  effeXed  by  treating  the  sulphides  with  nitric 
acid,  since  a  considerable  part  of  the  mercury  sulphide 
remains  undissolved  along  with  the  cadmium  sulphide. 
The  author  shows  that  zinc  sulphide  cannot  be  separated 
from  mercuiy  sulphide  by  digestion  with  the  above 
mentioned  mixture. 

For  separating  mercury  from  arsenic,  o-2  grm.  each  of 
arsenious  acid  and  mercuric  chloride  were  dissolved  in 
concentrated  nitric  acid,  and  the  excess  of  the  latter  was 
evaporated  off  as  far  as  possible.  After  the  solution 
obtained  had  been  largely  diluted,  it  was  saturated  with 
sulphuretted  hydrogen.  The  precipitate  formed  was 
filtered  off  after  standing  for  a  long  time,  and  digested  as 
above  described  with  the  solution  already  named.  The 
clear  solution  thus  obtained  was  slightly  diluted,  boiled 
up,  and  mixed  with  solution  of  ammonium  chloride  until 
no  fuither  separation  of  mercury  sulphide  occurs.  It  is 
then  heated  on  the  water-bath  and  the  mercury  sulphide 
is  filtered  off.  The  arsenic  sulphide  in  the  filtrate  is 
determined  by  a  usual  process,  whilst  the  mercury  is 
determined  as  above  described. 

In  separating  mercury  from  antimony,  o-2  grm.  anti¬ 
mony  oxide  and  an  equal  weight  of  mercury  chloride  were 
dissolved  in  concentrated  hydrochloric  acid.  It  was  then 
oxidised  with  potassium  chlorate,  mixed  with  tartaric 
acid  after  the  expulsion  of  the  excess  of  chlorine,  diluted, 
heated,  and  the  solution  saturated  with  sulphuretted 
hydrogen.  The  further  treatment  may  be  inferred  from 
what  has  been  said  on  the  separation  of  mercury  and 
arsenic. 

Whilst  this  method  gives  good  results  for  the 
separation  of  mercury  from  arsenic  and  antimony,  it  is 
not  applicable  to  the  separation  of  mercury  from  tin. 
Ammonium  chloride  throws  down  from  the  solution  of 
the  sulphides  a  part  of  the  tin,  along  with  the  mercury 
sulphide,  and  some  mercury  remains  in  solution  along 
with  the  main  quantity  of  the  tin. 

Of  course,  mercury  can  be  separated  by  the  above 
method  if  several  of  the  above  metals  are  present  simul¬ 
taneously,  cadmium  and  tin  being  excepted. — Zeit.  Anal. 
Clicmie ,  vol.  xxxi.,  p.  697. 


Examination  and  Correction  ot  the  Saccharometer 
Scale.  K.  Ulsch  [Zeit.  fur  Brauwesen)  suspends  the 
instrument  from  the  hydiostatic  balance,  and  for  the 
several  degrees  of  the  scale  determines  the  loss  of  weight 
which  the  instrument  undergoes  when  plunged  into  pure 
water  at  14  R.  lo  find  the  true  value  of  this  degree  of 
the  scale,  the  weight  of  the  saccharometer  is  divided  by 
the  loss  0  f  weight. 
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through.  The  next  step  is  to  extradt  the  copper  from  the 
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(Continued  from  p.  162.) 


Total  Carbon. — There  are  at  least  two  conditions  in 
which  carbon  may  exist  in  iron  and  steel,  viz.,  (1)  in 
chemical  combination  with  the  iron,  and  (2)  in  the  free 
state  as  graphite  or  graphitic  carbon.  In  steel  it  is  con¬ 
sidered  that  there  is  a  third  form  of  carbon  termed 
“  cement  carbon,”  which  has  considerable  influence  upon 
the  quality  of  the  metal  under  varying  conditions  of  tem¬ 
perature,  &c.  As  is  well  known,  upon  dissolving  iron  or 
steel  in  hydrochloric  acid,  the  iron  enters  into  solution  as 
ferrous  chloride  with  the  evolution  of  hydrogen,  which, 
being  in  the  nascent  condition,  combines  with  any  com¬ 
bined  carbon  present,  forming  volatile  hydrocarbons, 
while  the  graphitic  carbon  remains  intadl.  If,  however, 
the  iron  be  dissolved  in  such  a  manner  as  to  prevent  the 
evolution  of  hydrogen,  no  hydrocarbons  are  formed,  and 
the  combined,  together  with  the  graphitic  carbon,  is 
deposited  in  an  insoluble  form,  which  may  be  colleded 
and  burnt,  and  the  resulting  carbonic  acid  (C02)  weighed 
diredtly  or  indiredtly.  Such  is  the  aftion  when  the  metal 
is  treated  with  a  solution  of  ammonium  cupric  chloride  or 


carbonaceous  residue.  This  is  accomplished  by  adding 
hydrochloric  acid  together  with  a  fresh  portion  of  the 
chloride  solution,  and  digesting  until  the  whole  of  the 
metal  has  dissolved.  When  this  is  effected  pass  the 
supernatant  solution  through  the  asbestos  filter,  throw  on 
the  residue  by  means  of  a  fine  jet  of  water,  wash  several 
times  with  hot  hydrochloric  acid,  and  finally  with  water, 
until  a  drop  of  the  washings  after  acidification  with  nitric 
acid  gives  no  opalescence  with  silver  nitrate.  The  residue 
is  now  ready  for  combustion. 

Determination  of  the  Total  Carbon  in  the  Crude  Residue. 
— Either  a  dry  or  wet  method  of  combustion  may  be  em¬ 
ployed  for  the  determination  of  the  carbon  in  the  crude 
residue.  Amongst  the  latter  is  Ullgren’s,  the  principle 
of  which  is  that,  upon  treating  the  carbonaceous  residue 
with  chromic  and  sulphuric  acids,  the  carbon  is  oxidised 
into  carbonic  acid  (C02),  which  is  weighed  either  diredtly 
or  indirectly. 

The  apparatus  employed  is  shown  in  Fig.  1,  below.  As 
will  be  seen,  it  consists  of  a  small  flask,  A,  of  about  J  litre 
capacity,  connected  with  a  system  of  tubes  d  c  e  f,  h 
containing  reagents  for  purifying,  drying,  and  absorbing 
the  carbonic  acid  evolved.  The  neck  of  the  flask  is  fitted 
with  a  caoutchouc  cork,  through  which  passes  the  stop- 


copper  sulphate  ;  the  iron  displaces  the  copper  and  enters 
into  solution,  while  the  combined  and  graphitic  carbon, 
together  with  copper,  are  deposited. 

The  determination  of  the  total  amount  of  carbon  con¬ 
sists  of  two  operations — (1)  the  preparation  of  the  car¬ 
bonaceous  residue  for  subsequent  treatment,  and  (2)  the 
determination  of  the  carbon  contained  in  this  crude 
residue. 

Preparation  of  the  Carbonaceous  Residue. — Dissolve  280 
grms.  of  ammonium  cupric  chloridef  crystals  in  a  litre  of 
water,  and  into  120  c.c.  of  this  solution,  contained  in  a 
beaker,  add  5  grms.  of  the  iron  or  steel,  and  digest  at  a 
gentle  heat+  with  constant  stirring  until  complete  disin¬ 
tegration  is  effected.  Should  the  liquid  become  colour¬ 
less,  or  nearly  so,  more  of  the  chloride  solution  should  be 
added,  and  on  no  account  must  it  be  allowed  to  approach 
boiling  temperature,  as  this  causes  the  silicon  to  acquire 
a  condition  which  retards  the  operation  of  filtering.  Upon 
complete  disintegration,  allow  the  residue,  composed  of 
combined  and  graphitic  carbon  and  metallic  copper,  to 
subside,  and  decant  off  as  much  as  possible  the  super¬ 
natant  liquid  ;  passing  it  through  an  asbestos  filter  con¬ 
structed  as  follows  A  piece  of  glass  tubing,  J  in.  dia¬ 
meter  and  6  in.  long,  is  contracted  at  about  1  in.  from  one 
end,  and  this  narrow  portion  loosely  plugged  with  glass 
wool.  On  the  top  of  this  a  layer  of  finely  divided  asbestos 
fibre  is  placed,  previously  ignited  in  a  current  of  moist 

*  From  Industries,  February  24,  1893. 

t  Copper  sulphate  may  be  advantageously  used  ;  we  deem  it 

preferable. 

t  Fresenius  recommends  that  solution  be  effefted  at  ordinary  tem¬ 
perature,  as,  upon  warming,  a  small  quantity  of  gas  containing  car- 
buretted  hydrogen  is  evolved. 


cock  funnel  B,  reaching  to  neatly  the  bottom,  and  also  a 
tube  bent  at  right  angles,  connected  with  the  tubes  k  m. 
The  asbestos  filter  containing  the  crude  carbonaceous 
residue,  obtained  as  above,  is  transferred  to  the  flask  A 
by  inverting  the  filter  tube  in  the  neck  and  gently  blowing 
it  out,  rinsing  in  with  the  smallest  quantity  of  water 
possible  the  portions  adhering  to  the  sides.  Now  add  to 
the  flask  about  50  c.c.  of  concentrated  sulphuric  acid, 
allow  to  cool,  insert  the  caoutchouc  cork,  and  connect 
with  the  system  of  tubes.  Add  8  grms.  of  chromic  acid 
crystals  dissolved  in  a  little  water  through  the  funnel  B, 
close  the  stop  cock,  and  heat  the  flask  gently,  so  regu¬ 
lating  it  as  to  maintain  an  even  and  constant  evolution 
of  gas.  The  residue  is  immediately  attacked  by  the 
acids,  carbonic  acid  being  formed.  The  gas  as  it  is 
evolved  passes  over  in  the  tube  d,  containing  a  solution 
of  sulphate  of  silver  in  sulphuric  acid,  which  retains  any 
chlorine,  and  from  thence  it  bubbles  through  the  tubes 
c  e,  containing  respectively  sulphuric  acid  and  calcium 
chloride,  where  the  water  (moisture)  is  absorbed.  It  next 
enters  the  previously  weighed  bulb  tubes  F,  containing  a 
solution  of  caustic  potash  (1  part  alkali  in  ij  water), 
which  almost  completely  absorbs  the  carbonic  acid,  but 
a  small  portion,  together  with  some  of  the  water  of  the 
potash  solution,  is  carried  over  by  the  unabsorbed  gas. 
To  collect  this,  which  would  otherwise  be  lost,  and  thus 
occasion  serious  error,  a  weighed  U-tube,  h,  is  attached, 
containing  in  the  limb  nearest  the  potash  bulb  granu¬ 
lated  soda-lime,  while  the  other  is  filled  with  calcium 
chloride. 

As  soon  as  heavy  white  fumes  appear  in  the  body  of 
the  flask,  connect  the  tube  H  with  an  aspirator,  open  the 
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pinch-cock,  z,  attached  to  the  caoutchouc  tubing  at  the 
end  of  the  glass  tube  protruding  through  the  cork  in 
the  mouth  of  k,  which  is  kept  closed  during  the  first 
part  of  the  operation,  remove  the  source  of  heat,  and 
draw  a  current  of  air — which  will  be  freed  from  moisture 
and  carbonic  acid  in  passing  through  k  m,  containing 
respectively  caustic  potash  and  calcium  chloride — through 
the  apparatus  until  it  is  thoroughly  cool,  when  the  bulb 
tube  f  is  re-weighed ;  an}'  increase  in  weight  is  due  to 
carbonic  acid  (C02).  The  tube  h  is  likewise  re-weighed 
at  the  conclusion  of  the  experiment,  and  the  increase  of 
weight,  if  any,  deducted  from  the  first  weight  of  f.  Car¬ 
bonic  acid  contains  27^27  per  cent  of  carbon.  It  is 
obvious  that  the  apparatus  must  be  perfectly  air-tight,  and 
also  that  the  chemicals  employed  be  free  from  organic 
matter.  To  guard  against  the  possibility  of  error  through 
this  latter  source,  it  is  advisable  to  perform  a  blank 
experiment  with  the  reagents  only. 

Calorimetric  Determination  of  Combined  Carbon. — As 
previously  stated,  iron  and  steel  may  contain  carbon  in 
at  least  two  conditions,  either  in  the  free  state,  or  graphite 
carbon,  as  it  is  termed,  or  in  chemical  combination  with 
the  iron.  The  method  just  described  furnishes  the  amount 
of  total  carbon  present  and  leaves  us  altogether  ignorant 
of  the  proportion  present  in  the  several  conditions.  And 
as  from  the  amount  of  combined  and  graphitic  carbon, 
together  with  other  constituents,  although  in  a  less  degree, 
contained  in  iron  or  steel,  we  are  able  to  determine  the 
suitability  or  otherwise  of  the  metal  for  certain  purposes, 
as  also  to  classify  it,  it  becomes  necessary  to  determine 
the  quantities  present  respectively  in  the  two  conditions. 

The  combined  carbon  in  steel  may  be  determined  by 
combustion,  but  in  the  laboratories  connected  with  iron 
and  steel  works,  where  a  large  number  of  estimations 
have  to  be  performed  during  the  course  of  the  day,  the 
method  is  rarely  brought  into  requisition,  as  it  involves 
both  considerable  time  and  labour.  The  method  com¬ 
monly  employed  is  Eggertz’s  calorimetric  test,  the  principle 
of  which  is  that  upon  dissolving  iron  or  steel  containing 
combined  carbon  in  nitric  acid  free  from  chlorine,  a  brown 
coloured  solution  is  produced,  varying  in  intensity  or 
depths  of  tints  in  proportion  to  the  amount  contained  in 
the  metal.  It  is  therefore  a  simple  matter  to  determine 
by  this  method  the  combined  carbon  contained  in  any 
nitric  acid  solution  of  the  metal  by  comparing  with  that 
obtained  upon  treating  a  “standard  containing  a  known 
amount  of  combined  caibon  in  a  precisely  similar  manner. 
Under  certain  conditions,  and  in  ihe  hands  of  a  skilful 
and  intelligent  operator,  Eggertz’s  test  gives  fairly  good 
results,  but  with  some  classes  of  iron  and  steel  it  entirely 
fails.  This  is  the  case  with  specimens  that  have  been 
hardened  or  contain  over  1  per  cent  of  carbon.  It  is 
obvious  that  for  the  carrying  out  of  the  method,  standard 
steels,  in  which  the  combined  carbon  has  been  carefully 
determined  by  combustion,  are  required,  and  it  is  requisite 
that  these  should  be  of  the  same  make  and  contain  as 
near  as  possible  a  like  amount  of  combined  carbon  as  the 
samples  under  examination.  Artificial  coloured  standards 
are,  in  our  opinion,  of  no  use  whatever  ;  and  it  is  impos¬ 
sible  to  get  accurate  results  by  comparing  a  standard  high 
in  carbon  with  a  low  carbon  steel.*  The  modus  operandi 
of  the  calorimetric  method  is  as  follows  : — Weigh  out  into 
a  dry  test-tube,  in.  diameter  and  about  6  in.  long,  0-20 
S™1-  the  same  quantity  of  a  standard  steel.  To  each 
add  5  c.c.  of  nitric  acid,  specific  gravity  i'20,  free  from 
chlorine,  and  when  all  adlion  is  at  an  end,  place  the  tubes 
in  a  vessel  containing  water  kept  at  boiling  temperature 
for  fifteen  minutes.  At  the  end  of  this  period  the  tubes 
aie  simultaneously  withdrawn,  any  crust  adhering  to  the 
inside  of  them  being  removed  by  causing  the  solution 
to  now  over  it,  and  placed  in  a  vessel  containing  cold 
water.  0 

When  perfetflly  cold  the  solution  of  the  standard  steel 


.  *  The  other  constituents  should  also  be 
tn  the  same  proportions. 


nearly  as  possible  present 


is  transferred,  without  loss,  to  a  graduated  tube  closed  at 
one  end  of  200  c.c..  divided  into  i-ioth  c.c.  capacity,  the 
test-tube  rinsed  out  with  a  little  cold  water,  the  washings 
added  to  the  bulk  of  the  solution,  which  is  now  diluted, 
until  the  volume  occupied  is  a  power  of  the  percentage 
of  combined  carbon  which  it  contained,  and  mixed  by 
closing  the  open  end  of  the  tube  with  the  thumb,  and 
inverting  two  or  three  times.  Supposing  the  standard  to 
contain  0-35  per  cent  combined  carbon,  the  solution  would 
be  diluted  until  the  volume  occupied  measured  7  c.c., 
which  is  the  o'05th  power  of  o-35.  The  solution  of  the 
specimen  under  examination  is  next  transferred  to  a  tube 
of  a  like  calibre  and  graduation  as  the  standard  ;  the  last 
portion  rinsed  in  with  the  least  possible  quantity  of  cold 
water,  and  the  solution  thoroughly  mixed  without  dilution. 
If  it  be  found  upon  comparing  the  colour  of  the  two 
liquids,  by  holding  the  tubes  side  by  side  before  a  window 
with  a  piece  of  unglazed  paper  behind  them,  that  the 
colour  of  the  standard  is  lighter  than  the  sample  being 
analysed,  the  latter  is  cautiously  diluted  with  small  quan¬ 
tities  of  cold  water,  mixing  and  comparing  after  each 
fresh  addition  until  the  tints  are  of  equal  intensity.  The 
volume  in  c.c.  occupied  by  the  solution  of  the  sample — 
when  this  is  obtained — multiplied  by  the  power,  of  which 
the  volume  occupied  by  the  standard  is  of  the  carbon  it 
contains,  will  yield  the  percentage  of  combined  carbon. 
If,  however,  upon  comparing  the  two  solutions  the  stan¬ 
dard  is  found  to  be  darker  than  the  sample,  the  volume  of 
the  former  is  doubled,  and  only  half  the  volume  of  the 
latter  taken  upon  the  attainment  of  equal  tints.  If  the 
operator,  upon  the  obtainment  of  equality  of  tints,  will 
reverse  the  position  of  the  tubes,  placing  the  one  formerly 
held  to  the  right  to  the  left,  he  will  find  in  all  probability 
that  the  one  now  held  to  the  right  will  seem  slightly  the 
darker  of  the  two.  He  should  therefore  make  it  a  rule 
to  hold  the  standard  solution  always  to  the  same  side, 
either  to  the  right  or  left. 

With  specimens  containing  minute  portions  of  combined 
carbon,  the  resulting  solutions  are  invariably  of  a  greenish 
colour.  This  to  a  certain  extent  may  be  obviated  by 
employing  half  the  volume  of  nitric  acid,  both  for  the 
samples  and  standard  steel. 

As  the  nitric  acid  solution  of  the  metal  obtained  in  the 
colorimetric  method  becomes  decomposed  after  a  short 
exposure  to  the  light  and  atmosphere,  it  is  not  possible 
to  make  the  standard  solution  serve  for  a  whole  day’s 
work,  a  fresh  standard  must  be  prepared  with  each  batch 
of  determinations.  Even  were  this  admissible,  the  fadt 
that,  to  obtain  anything  like  accurate  results,  the  con¬ 
ditions,  as  regards  temperature,  &c.,  under  which  the 
solution  is  effedted  must  be  precisely  similar,  would  render 
it  impradticable.  This  entails  both  time  and  labour, 
which  some  chemists  obviate  by  employing  permanent 
standards  composed  of  burnt  sugar,  metallic  salts,  burnt 
coffee, &c.  We  strongly  condemn  this  pradtice  on  account 
of  the  very  necessary  condition  above  stated  being  totally 
ignored.  Stead  has  devised  a  method  for  the  calorimetric 
determination  of  combined  carbon,  in  which  1  grm.  of  the 
metal  is  dissolved  in  12  c.c.  of  nitric  acid  120  specific 
gravity,  diluted  with  30  c.c.  of  water,  13  c.c.  of  a  caustic 
soda  solution  1-27  specific  gravity  added,  which  results  in 
the  depth  of  tint  being  considerably  intensified,  filtered 
through  a  dry  filter,  and  compared,  in  a  special  form  of 
chromometer,  with  the  colour  of  a  standard  steel  treated 
in  a  precisely  similar  manner.  A  chromometer  for  the 
calorimetric  determination  of  carbon  has  also  been  devised 
by  Mr.  C.  H.  Ridsdale,  full  particulars  of  which  appeared 
in  the  Journ.  Soc.  Chem.  Ind.,  vol.  vii.,  p.  70 — 73. 

The  colour  test  for  carbon  is  only  applicable  to  steel 
when  produced  under  like  conditions.  Hammered  steel 
frequently  shows  more  combined  (colour  test)  carbon  than 
is  originally  contained  in  the  ingot  after  hardening  or 
drawing  out  the  ingots. 

In  the  latter  there  is  always  a  portion  of  carbon  which 
cannot  be  termed  graphite,  but  existing  in  a  state  in¬ 
sensible  to  the  colour  test,  and  this  portion  is  found  to 
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increase  according  to  the  total  amount  of  carbon  in  the 
metal,  as  also  the  rapidity  with  which  it  is  cooled. 
Therefore  in  some  degree  the  composition  of  steel  seems 
modified,  like  common  grey  iron  in  which  the  proportion 
of  graphite  is  more  or  less  in  accordance  with  the  rate  of 
cooling.  Discrepancies  in  the  determination  of  combined 
carbon  by  the  colour  test  of  the  same  cast  of  steel  have 
thus  been  explained. 

(To  be  continued). 


THE  USE  OF  THE  TERM  “CARBOHYDRATES'.” 

By  W.  E.  STONE,  Ph.D.,  Purdue  University,  Lafayette,  Ind. 

It  has  frequently  happened  in  the  history  of  chemistry 
that  names  and  terms  have  lost  their  original  significance 
so  soon  as  the  knowledge  of  the  bodies  to  which  they 
were  applied  has  become  more  extended.  “  Organic  ” 
chemistry  is  better  named  the  “chemistry  of  carbon 
compounds”;  the  “  aromatic  ”  bodies  have  disappeared 
in  the  broader  designation  of  benzine  derivatives.  In  the 
same  way  it  appears  that  we  have  reached,  or  already 
passed,  a  transition  stage  in  the  use  of  the  term  “  carbo¬ 
hydrates.”  Treatises  on  chemistry  still  retain  the  old 
definition  of  the  term,  while  those  familiar  with  recent 
progress  in  this  field  no  longer  feel  themselves  restricted 
to  these  ancient  limits.  It  is  the  purpose  of  this  paper 
to  consider  the  present  status  of  this  subject. 

Von  Lippmann,  in  his  work  “  Die  Zuckerarten  und  ihre 
Derivate,”  adopts  Fittig’s  view  that  the  carbohydrates  are 
derived  from  the  hypothetical  heptatomic  alcohol— 
C6H7(OH)7, 

which,  by  loss  of  water,  forms  the  simple  or  complex 
anhydrides,  C6HI206  or  C12H22OU,  known  as  sugars. 
His  treatment  ignores  the  existence  of  any  carbohydrate 
with  less  than  six  caibon  atoms,  although  he  says  that, 
with  the  (at  that  time,  1882)  slight  knowledge  of  the  con 
stitution  of  the  carbohydrates,  it  was  impossible  to  regard 
this  definition  as  final  and  complete. 

In  1888  appeared  Tollens’s  “  Handbuch  der  Kohlen- 
hydrate,”  in  which  the  definition  of  “  carbohydrates  ” 
was  limited  stridly  to  the  bodies  composed  of  C,  H,  and 
O,  containing  six  carbon  atoms,  or  some  multiple  of  six, 
and  H  and  O  in  the  same  proportion  in  which  they  are 
found  in  water.  But  already  Kdiani  had  shown  that 
arabinose,  which  had  long  been  regarded  as  a  true  carbo¬ 
hydrate  on  account -of  all  its  readions,  had  really  the 
composition  C5H10O5.  Moreover,  it  had  already  been 
established  that  the  best-known  sugars,  such  as  dextrose, 
levulose,  galadose,  and  arabinose,  had  the  constitution  of 
aldehyds  or  ketones  of  the  hexatomic,  respectively  pent- 
atomic,  alcohols.  In  anticipation,  therefore,  of  evident 
progress  along  this  line,  Tollens  remarks,  in  his  Preface, 
that  such  bod'es  as  arabinose  and  the  impending  erythrose 
might  well  be  regarded  as  carbohydrates,  but  he  retains 
the  hexatomic  nature  as  a  requirement  for  the  “  true 
carbohydrate,”  and  puts  all  non  conforming  but  similar- 
bodies  under  the  head  of  “  den  Kohlenhydraten  naheste- 
henden  Korper.” 

Up  to  this  time  a  sort  of  understanding  had  prevailed 
that  the  carbohydrates  were  exclusively  products  of  natural 
forces.  It  had  also  been  noted  that  these  bodies  gave 
certain  reactions,  which  were  also  presented  as  a  basis 
for  the  classification  given. 

These  reactions,  as  stated  by  Tollens,  are — 

1.  Reduction  of  alkaline  metallic  solutions. 

2.  Rotation  of  polarised  light. 

3.  Subject  to  alcoholic  fermentation  by  yeast. 

4.  Formation  of  levulinic  acid. 

5.  Formation  of  characteristic  compounds  with  phenyl- 
hydrazin. 

6.  Certain  colour  reactions. 

7.  Solubility,  either  before  or  after  hydrolysis. 

8.  Decomposition  by  heat. 
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All  of  which  hold  strictly  true  for  the  hexatomic  carbo¬ 
hydrates.  This  classification  was  probably  as  liberal  as 
the  state  of  knowledge  at  that  time  would  justify. 

But  this  classification  is  evidently  arbitrary,  and  ought 
not  to  have  weight  in  comparison  with  any  classification 
based  on  chemical  constitution.  If  a  similar  constitution 
can  be  proven  for  a  series  of  bodies,  the  fad  that  they 
respond  to  certain  reactions  will  only  be  additional  proof 
of  their  relationship.  Such  reactions  must,  of  course, 
be  general  in  their  nature,  while  special  reactions  will 
only  serve  to  characterise  individuals,  In  this  way  the 
class  of  carbohydrates  must  eventually  include  only 
bodies  of  certain  constitution,  while  the  characteristic 
reactions  will  be  limited  to  a  smaller  number,  of  more 
general  application.  A  similar  development  has  taken 
place  in  the  manner  of  classifying  the  hydrocarbons, 
alcohols,  acids,  glycerides,  &c. 

Of  the  carbohydrates  conforming  to  the  old  definition, 
dextrose,  levulose,  galaCtose,  and  mannose  are  types. 
They  respond  to  the  reactions  given,  and  have  been  found 
to  possess  the  constitution  of  ketones  or  aldehyds  of  the 
hexavalent  alcohol,  C6H14O6.  But  we  know  two  bodies 
of  the  formula  C5HI005,  arabinose  and  xylose,  which  are 
also  aldehyd  alcohols,  and  which  give  the  same  reactions 
as  their  homologues,  with  the  exception  of  fermentation 
and  the  formation  of  levulinic  acid.  Again,  we  know  an 
aldehyd  of  the  tetratomic  alcohol  erythrit,  called  ery¬ 
throse,  of  the  formula  C4H804,  which  responds  to  the 
same  general  reactions  as  its  homologues.  Glycerose, 
C3H6O3,  has  also  been  studied,  and  found  to  correspond 
to  the  others  of  the  series  in  constitution  and  general 
reactions.  It  is  even  fermentable  with  yeast,  like  the 
regular  carbohydrates,  which  shows  this  to  be  an  inter¬ 
mittent  reaction  when  applied  to  an  homologous  series. 
Beginning  again  with  the  group  C6HI206,  we  find  that 
the're  have  been  prepared  synthetically  three  other 
homologues  representing  aldehyds,  respectively  of  the 
hept-,  oct-,  and  nonatomic  alcohols.  These  also  respond 
to  the  general  reactions  given,  except  that  they  do  not 
form  levulinic  acid.  Heptose  and  oCtose  do  not  ferment, 
but  nonose,  with  its  multiple  of  three  carbon  atoms,  is 
fermentable. 

It  is  no  argument  against  the  carbohydrate  nature  of 
these  bodies  to  say  that  they  do  not  occur  in  nature,  since 
two  of  the  hexoses  (galaCtose  and  mannose)  have  never 
been  found  free,  but  are  only  known  as  derivatives  of 
certain  natural  produds.  In  this  respeCt  they  are  on 
precisely  the  same  footing  as  arabinose,  xylose,  erythrose, 
and  glycerose. 

It  appears,  therefore,  that  we  have  an  homologous 
series  of  aldehyd  or  ketone  alcohols  of  the  general 
formula  C«H2«0»  with  these  common  properties:— 
1,  sweet  to  the  taste;  2,  optically  active;  3,  reducing 
alkaline  metallic  solutions ;  4,  yielding  with  phenyl 

hydrazin  characteristic  crystallinic  compounds.  Other 
reactions,  such  as  great  solubility,  decomposition  by  heat, 
and  colour  reactions,  are  less  characteristic,  although 
possessed  in  common.  Those  containing  three,  or  mul¬ 
tiples  of  three,  carbon  atoms  undergo  alcoholic  fermenta¬ 
tion  with  yeast,  and  this  periodical  reaction  seems  an 
additional  argument  for  their  common  nature.  Individu¬ 
ally  they  yield,  when  heated  with  strong  acids,  charader- 
istic  derivatives;  for  instance,  the  pentoses  yield  furfurol, 
the  hexoses  levulinic  acid  ;  others  have  not  been  carefully 
studied  in  this  diredion. 

Following  are  the  members  of  this  homologous  series 
which  are  known,  although  several  additional  isomers 
are  possible : — 

Triose,  C3H60,.— Glycerose. 

Tetrose,  C4Hs04.— Erythrose. 

Pentose,  C5H10O5.—  Arabinose,  xylose. 

Hexose,  C6HI20g.— Dextrose,  levulose,  galadose,  man¬ 
nose,  all  in  isomeric  forms. 

Heptose,  C7HI407.— Heptose. 

Odose,  C8H16O8— OCtose. 

Nonose,  CgHisOg.— -Nonose. 


The  Use  of  the  Term  Carbohydrates » 
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By  the  definition  of  carbohydrates,  now  extant,  only 
the  hexoses  are  included.  It  is  the  purpose  of  this  paper 
to  propose  the  extension  of  this  term  to  all  members  of 
the  homologous  series,  on  the  basis  of  a  common  consti¬ 
tution,  viz.,  as  aldehyds  or  ketones  of  the  normal  poly¬ 
atomic  alcohols  of  the  aliphatic  series.  As  characteristic 
properties  of  all  these,  must  follow  their  behaviour  toward 
polarised  light,  toward  alkaline  metallic  solutions,  and 
toward  phenylhydrazin. 

Such  a  classification  would  exclude  the  bodies  of  the 
cellulose  group,  of  which  there  are  many,  more  or  less 
well  defined.  But  it  is  not  yet  evident  that  they  possess 
a  constitutional  relation  to  the  bodies  under  discussion, 
and  have  certainly  no  claim  to  be  classed  with  the 
aldebyd  or  ketone  alcohols  because  convertible  into  them. 

As  for  the  disaccharides  of  the  hexoses,  to  which 
belong  sucrose,  ladtose,  &c.,  if  it  be  true,  as  supposed, 
that  they  are  anhydrides  or  ether-like  forms  of  the  hex¬ 
oses,  then  they  are  entitled  to  a  place  among  carbohydrates 
as  derivatives  or  modifications  of  the  same. 

E.  Fischer  proposes  to  apply  the  name  “  sugars  ”  to  all 
the  members  of  this  homologous  series,  to  which  he  has 
lately  added  the  glycol-aldehyd  C2H402  as  the  simplest 
possible  example.  The  popular  conception  of  the  pro¬ 
perties  of  a  sugar  are  not,  however,  easily  reconciled 
with  the  properties  of  some  of  these  bodies,  while 
“carbohydrates”  at  least  possess  some  reference  to  their 
empirical  composition.  With  regard  to  glycol-aldehyd, 
moreover,  its  optical  inadlivity  would  exclude  it  from  the 
list  under  the  conditions  here  proposed,  although  its 
constitution  undoubtedly  satisfies  the  requirements. — 
Science. 


THE  PERIODIC  ARRANGEMENT  OF  THE 
ELEMENTS. 

By  P.  J.  F.  RANG. 

The  general  plan  of  the  Table  is  to  arrange  the  elements 
in  their  respective  series,  so  that  all  the  allied  elements 
ahould  come  in  the  same  vertical  row.  The  Table  has 
been  divided  into  four  groups,  A,  B,  C,  and  D,  whereof 
the  end  group  A  contains  the  strongest  positive  elements, 
and  the  other  end  group  D  the  strongest  negative  ele¬ 
ments.  In  the  centre  group  B  are  the  elements  with 
high  melting  points;  they  are  all  remarkable  for  their 
molecular  combinations.  At  one  side  of  this  group  are 
the  anhydro  combinations  ;  at  the  other  side  are  the 
amin,  carbonyl,  and  cyanogen  combinations  ;  in  the  other 
centre  group,  C,  are  the  heavy  metals  that  have  low 
melting  points.  If  groups  A  and  D  be  split  up  vertically 
in  respectively  three  and  two  parts,  the  Table  presents 
seven  vertical  groups,  and  horizontally  seven  more  orless 
complete  series.  Each  group  in  each  of  the  series  2  and 
3  are  represented  with  one  element.  The  oCtave  appears 
also  both  horizontally  and  vertically  in  the  Table  ;  this  is 
in  conformity  with  a  great  scientific  authority,  who  tells 


j  us  that  the  oCtave  is  extended  over  all  nature,  and  that  it 
is  to  be  found  in  two  diametrically  different  directions. 
The  atomic  weight  of  Li — the  first  periodic  alkali  eie- 
ment — seems  also  to  show  the  oCtave. 

Wimmerby,  Sweden. 


TECHNICAL  ESTIMATION  OF  LEAD. 

By  ALBERT  H.  LOW. 

Provide  three  wash-bottles  containing  the  following  solu¬ 
tions  respectively  : — 

Distilled  water,  or,  at  least,  chlorine-free  water. 

Dilute  sulphuric  acid.  One  part  C.  P.  acid  to  9  parts 
chlorine-free  water. 

Chloride  of  ammonium.  Make  a  saturated  solution 
of  the  commercial  chloride  in  common  water :  transfer 
this  to  the  wash-bottle  as  required,  and  heat  to  boiling 
for  use. 

Treat  1  grm.  of  the  ore  in  a  covered  Griffin  beaker,  of 
about  150  c.c.  capacity,  with  10  c.c.  of  a  mixture  of  equal 
parts  strong  pure  nitric  acid  and  water.  Heat  carefully 
until  the  ore  is  pretty  well  decomposed,  and  then  add 
10  c.c.  of  pure  strong  sulphuric  acid,  and  heat  strongly 
until  all  the  nitric  acid  is  expelled  and  the  sulphuric  acid 
is  boiling  freely.  This  is  best  done  over  a  small  naked 
flame,  taking  care  that  the  flame  does  not  touch  the 
beaker  above  the  liquid.  A  250  c.c.  flask  has  some 
advantages  over  a  beaker  for  this  decomposition,  but  is 
harder  to  wash  out  subsequently.  Cool  and  add  10  c.c. 
of  the  above  dilute  sulphuric  acid.  Then  add  2  grms.  of 
Rochelle  salt,  roughly  weighed,  or  even  guessed  at.  When 
this  is  dissolved  add  40  c.c.  of  distilled  water,  and  heat  to 
boiling.  Allow  to  stand  and  settle  two  minutes,  and  then 
filter  and  wash  with  the  dilute  sulphuric  acid.  Now  spread 
the  filter  out  carefully  on  a  watch-glass,  and  wash  the 
contents  back  into  the  beaker  with  a  stream  of  the  boiling 
hot  chloride  of  ammonium  solution.  Heat  the  beaker 
again  until  all  the  sulphate  of  lead  has  dissolved,  adding 
more  chloride  of  ammonium  if  necessary.  Again  filter, 
receiving  the  filtrate  in  a  clean  flask,  and  wash  the  filter 
thoroughly  with  the  hot  chloride  solution.  Small  amounts 
of  sulphate  of  lead  may  be  easily  dissolved  upon  the 
original  filter,  without  removing  from  the  funnel,  by 
simply  washing  with  the  hot  chloride  solution.  Place  in 
the  filtrate  three  pieces  of  sheet  aluminum,  each  about 
one-sixteenth  of  an  inch  thick  by  five-eighths  of  an  inch 
wide  and  an  inch  and  three-quarters  long.  The  aluminum 
should  be  the  purest  obtainable,  as  the  commercial  article 
leaves  an  appreciable  residue  of  silicon  on  dissolving. 
Heat  the  contents  of  the  flask  to  boiling.  If  the  bulk  of 
the  filtrate  has  been  kept  down  to  75  or  100  c.c.,  the  lead 
will  be  completely  precipitated  with  five  minutes’  boiling. 
Remove  from  the  heat,  and  shake  the  mixture  around  To 
collect  the  lead.  The  aluminum  should  appear  clean, 
with  but  little  lead  adhering  to  it.  Fill  the  flask  with 
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cold  water,  and  transfer  the  entire  contents  to  a  large 
casserole.  Wash  the  lead  twice  by  decantation,  and, 
after  filling  up  the  casserole  the  third  time,  remove  the 
aluminum  with  the  hand,  rubbing  off  any  adhering  lead 
under  water.  Again  decant  and  then  rinse  the  lead  into 
a  small  porcelain  dish.  Pour  off  the  water  and,  with  an 
agate  pestle,  colled  the  lead  as  nearly  as  pradicable  into 
one  piece,  and  press  it  into  a  thin  hard  sheet.  Wash  this 
once  or  twice  with  distilled  water  and  then  with  alcohol. 
Dry  the  lead  carefully,  which  should  not  cause  any 
oxidation  whatever,  and  then  brush  it  into  the  scale-pan 
and  weigh.  The  lead  is  pradically  free  from  silver,  gold., 
copper,  antimony,  bismuth,  arsenic,  &c.  A  dedudion  of 
3  per  cent  is  a  fair  allowance  for  arriving  at  the  fire 
assay  of  a  pure  ore  of  the  same  grade.  As  but  little  of 
the  aluminum  is  dissolved,  the  same  pieces  may  be 
used  repeatedly. — Journal  of  Analytical  and  Applied 
Chemistry,  vi.,  No.  12. 


NOTICES  OF  BOOKS. 


Diseases  Incident  to  Workpeople  in  Chemical  and  other 
Industries.  An  Address  Delivered  before  the  Chemical 
and  Physical  Society  of  University  College,  London. 
By  Watson  Smith.  London  :  Eyre  and  Spottiswoode, 
1893.  8vo  ,  34  pp. 

This  judicious  and  timely  pamphlet  is  substantially  a 
review  of  Dr.  J.  T.  Arlidge’s  work,  “  The  Hygiene, 
Diseases,  and  Mortality  of  Occupations,”  and  it  has  been 
called  forth  by  certain  ill-judged  and  sensational  notices 
of  the  same  book  which  have  been  contributed  to  daily 
papers  by  certain  unqualified  writers. 

We  do  not,  of  course,  even  if  we  had  the  power,  object 
to  the  discussion  of  technical  and  sanitary  questions  in 
the  daily  papers.  On  the  contrary,  we  consider  it  a  good 
feature,  since  hygienic  evils  and  their  remedies  will  thus 
be  brought  under  the  notice  of  thousands  of  persons  to 
whom  the  scientific,  medical,  and  technical  journals  are 
sealed  books. 

But  we  think  the  public  has  every  right  to  demand 
that  such  subjects  should  be  handled  only  by  experts, 
physicians,  pathologists,  chemists,  and  technologists  ; 
that  all  exaggeration  and  everything  of  a  sensational 
character  should  be  avoided,  and  that  all  attempts  to 
make  the  questions  subserve  the  purposes  of  faction 
should  be  rigorously  excluded. 

Now  these  essential  features  are  conspicuous  by  their 
absence  in  the  series  of  notices  which  have  appeared  in  a 
certain  morning  paper.  As  Mr.  Watson  Smith  puts  it, 
“  Dr.  Ailidge’s  eminently  correct  and  sober  title  is 
changed  for  the  highly  sensational  and  exaggerated  one 
*  Death  in  the  Workshop.’  ” 

In  the  same  morning  paper  we  read  :  “  bor  the  most 
part  Dr.  Arlidge’s  moral  is  to  exhibit  the  avoidable 
shortening  of  the  lives  of  our  brothers  and  sisters  for  the 
simple  reason  that  it  suits  (!)  certain  manufacturers  to 
produce  their  wares  under  conditions  which  make  healthy 
living  impossible,  and  that  it  has  not  yet  occurred  to  the 
State  to  step  in  and  prevent  them.”  What  would  the 
newspaper  writer  just  quoted  think  if  told  that  it  stilts 
certain  journalists  to-delude  the  British  workman  into  the 
belief  that  he  is  ill-treated  for  the  convenience  of  the 
manuracturer  ?  If  such  journalists  were  really  acquainted 
with  the  facts  of  the  case  they  would  know  that  the  work¬ 
man  obstinately  resists  every  improvement  which  might 
prolong  his  life.  They  hold,  as  Mr.  Watson  Smith  tells 
us,  and  as  we  know  from  abundant  personal  observation, 
that  “  the  best  and  only  cure  for  any  result  of  inhalation 
of  chlorine  gas,  or  dust,  or  acid  vapour  is  a  good  wash 
down  with  rum  or  whiskey.  The  custom  has  thus  sprung 
up  of  going  to  the  office  on  such  occasions  when  frequently 
money  is  allowed  and  the  alcoholic  is  taken.”  This 


pradtice  is,  to  our  knowledge,  no  better  than  a  superstition. 
If  an  oxide  of  nitrogen  has  been  inhaled  we  have  re¬ 
peatedly  found,  in  ourselves  and  others,  that  relief  is  most 
quickly  and  completely  obtained  by  taking  small  sips  of 
acetic  acid  as  strong  as  it  can  be  endured. 

Without,  however,  venturing  into  the  perilous  region  of 
the  temperance  question,  we  cannot  refrain  from  quoting 
the  authoritative  utterance  of  Mr.  A.  E.  Fletcher,  H.M. 
Chief  Inspedtor  under  the  Alkali  Adts,  that  “  there  is 
nothing  deadly  about  an  alkali  works  except  the  dirt  and 
the  drink.” 

Dr.  C.  O.  Weber,  a  friend  of  Mr.  Watson  Smith,  here 
quoted,  declares  that  “  habitual  drinkers  are  absolutely 
unable  to  work  in  an  atmosphere  containing  a  quantity 
of  aniline,  which  upon  men  of  temperate  habits  has  no 
effedt  whatever.  The  same  is  the  case  with  the  vapours 
of  nitrobenzene.”  This  fadt  may  put  in  a  stronger  light 
the  dangers  of  the  fraudulent  addition  of  nitrobenzene  to 
fadtitious  wines  in  order  to  impart  to  them  the  Burgundy 
flavour ! 

Mr.  Watson  Smith  tells  his  hearers  that  the  British 
chemical  manufacturers,  so  far  from  seeking  to  obstrudt 
sanitary  improvements  in  their  works  and  their  processes, 
have  in  their  organ,  the  Journal  of  the  Society  of  Chemical 
Industry,  a  sanitary  department,  and  “  welcome  all  the 
light  they  can  gain.” 

It  scarcely  falls  within  our  sphere,  but  we  may  still 
mention  that  the  hours  of  labour  in  the  least  agreeable 
departments  of  the  alkali  trade  are  short.  At  the  estab¬ 
lishments  under  the  “  Alkali  Union  ”  the  week’s  work  for 
bleaching-powder  packers  is  thirty- four  hours,  and  the 
average  rate  of  wages  51s.  qd. 

At  the  Widnes  Alkali  Works  the  average  weekly  earn¬ 
ing  for  the  same  work  is  from  50s.  to  60s.  per  week  of 
thirty-six  hours. 

Some  idea  of  the  fairness  of  the  recent  newspaper 
criticisms  of  Dr.  Arlidge’s  work  may  be  judged  from  a 
comparison  of  the  following  statements  : — Says  the  first 
of  the  articles  on  “  Death  in  the  Workshop,”  “  Dr.  Arltdge 
has  investigated  such  entirely  deadly  fadls  as  that  the 
average  life  of  the  blacksmith  is  eighteen  years.”  But  if 
Dr.  Arlidge  is  allowed  to  speak  for  himself  he  declares 
that  “  the  occupation  of  a  blacksmith  must,  on  the  whole, 
be  pronouiced  a  healthy  one.”  He  adds  that  ‘‘in  com¬ 
menting  upon  the  disorders  of  blacksmiths  the  prevailing 
intemperate  habits  of  these  workmen  must  be  noted.” 

We  hope  to  return  to  a  subjedt  of  so  vital  importance 
both  for  public  health  and  for  our  national  industries. 


Soap  Manufacture.  A  Practical  Treatise  on  the  Fabrica¬ 
tion  of  Hard  and  Soft  Soaps  ;  and  Analytical  Methods 
for  the  Determination  of  their  Chemical  Composition, 
together  with  a  short  account  of  the  Materials  Em¬ 
ployed.  By  W.  Lawrence  Gadd,  F.C.S.  London  : 
G.  Bell  and  Sons. 

This  work  forms  a  member  of  the  series  known  as 
Technological  Handbooks,  and  is  calculated  to  be  very 
useful  at  the  present  day. 

No  one  can  venture  to  assert  that  any  new  source  of 
fatty  matters  or  of  alkalis  suitable  for  soap  making  has 
been  discovered.  No  new  light  has  been  thrown  on  the 
process  of  saponification.  Yet,  for  all  this,  the  trade  has 
undergone  a  curious  revolution.  New  soaps,  substitutes 
for  soaps,  and  adjundts  to  soaps  appear  in  all  diredtions. 
The  columns  of  the  Press  and  the  interiors  of  public  con¬ 
veyances  display  advertisements  of  these  detergents, 
always  sensational  and  often  illustrated.  Mr.  Gadd 
would  have  merited  well  of  the  straightforward  soap 
manufacturer  and  of  the  general  public  had  he  added  to 
his  work  a  few  analyses  of  some  of  the  more  notorious  of 
these  recent  claimants  for  patronage. 

The  first,  or  introductory,  chapter  of  this  work  consists 
of  a  general  account  of  the  scientific  principles  of  soap 
making. 
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In  the  second  and  third  chapters  we  find  an  account  of 
the  materials  as  adtually  used.  It  is  not  encouraging  to 
find  bone-fat,  kitchen-fat,  and  fuller’s-fat  ranking  among 
the  “  more  important  ”  fatty  substances  worked  up  by  the 

The  dirty  charader  of  palm  oil-the  rubbish  sometimes 
reaching  30  per  cent-is  duly  noticed.  The  properties 
which  water  should  and  should  not  possess,  and  its  pun- 
fication,  are  next  expounded.  The  Leblanc  process  for 
the  manufacture  of  soda  is  described  at  a  length  scarcely 
requisite  at  present.  We  must  regret  that  thete  is  scope 
for  the  remark  that  Baume’s  hydrometer  is  in  use  in  some 
soap  works.  It  has  not  a  single  advantage  in  comparison 
with  Twaddell’s  instrument,  and  some  very  palpable 

demerits.  _  .... 

The  analysis  of  soap  is  considered  in  a  separate 
chapter,  and  there  are,  besides,  instructions  foi  the  ex¬ 
amination  of  the  materials.  The  prevalent  impurities  in 
soaps,  such  as  china-clay,  magnesium  silicates,  &c.,  are 
touched  upon,  perhaps  too  leniently. 

Upon  the  whole,  this  work  may  be  characterised  as 
decidedly  useful  and  opportune.  Common  as  soap  is,  a 
knowledge  of  its  legitimate  composition  and  properties  is 
by  no  means  common. 


Pharmaceutical  Society  of  Great  Britain.  Chemical 
Papers  from  the  Research  Laboratory .  Edited  by 
Wyndham  R.  Dunstan,  M.A.,  Professor  of  Chemistry 
to  the  Pharmaceutical  Society,  and  Director  of  the 
Research  Laboratory.  Vol.  I.,  1892. 

It  is  pleasant  to  see  a  professional  organisation  taking 
into  consideration  something  worthier  than  instituting 
and  multiplying  examinations.  The  Pharmaceutical 
Society  has  formally  organised  a  “  Research  Laboratory,” 
which  has  now  been  in  operation  for  three  years,  and  has 
done  no  small  quantity  of  work.  The  papers  here  inserted, 
which  have  already  appeared  in  the  Transactions  respec¬ 
tively  of  the  Royal,  the  Chemical,  the  Pharmaceutical, 
and  the  Physical  Societies,  are  of  course  of  special 
moment  to  pharmacists.  Some,  however,  are  more 
widely  interesting.  Among  these  must  be  placed  a 
memoir  by  Prof.  W.  R.  Dunstan  on  the  occurrence  of 
skatol  in  the  vegetable  kingdom.  This  is  of  general 
scientific  value,  as  breaking  down  another  of  the  imagin¬ 
ary  distinctions  raised  between  plants  and  animals. 

The  method  for  the  purification  of  mercury  by  distilla¬ 
tion  in  a  vacuum,  by  Messrs.  Dunstan  and  Dymond,  will 
be  welcome  to  all  chemists — and  they  are  now  many — 
who  require  to  use  mercury  in  their  researches,  and  who 
are  often  more  or  hiss  incommoded  by  its  impurities. 

A  subject  of  still  wider  interest  is  the  so-called  “  Mus- 
soenda  coffee  ”  of  Reunion,  which  has  been  examined  by 
Prof.  Dunstan  and  found  wanting.  It  contains  neither 
caffeine  nor  any  similar  substance.  Still  the  absence  of 
caffeine  would  afford  no  guarantee  against  the  attempt  by 
some  enterprising  quack  to  foist  the  seeds  upon  the  public 
as  an  addition  to,  or  a  “  surrogate  ”  for,  coffee.  Hence 
we  are  very  happy  to  learn  on  the  authority  of  the  British 
Consul  in  Reunion  that  the  shrub  Gaertnera  vaginata 
“  yields  fewer  berries  than  the  coffee  tree,  and  would 
probably  be  more  expensive.” 

The  investigation  of  the  artificial  salicylic  acid  of  com¬ 
merce  by  W.  R.  Dunstan  and  O.  F.  C.  Bloch  will  be  a 
useful  caution  to  the  medical  profession.  Commercial 
salicylic  acid  (Kolbe’s  process),  whether  crude  or  dialysed, 
produces  different  physiological  effedtsfrom  the  pure  sali¬ 
cylic  acid  obtained  from  the  oil  of  winter-green.  The 
best  test  for  the  purity  of  salicylic  acid  is  the  determina¬ 
tion  of  its  melting-point,  which  ought  to  be  i56'75°,  and 
its  existence  in  large,  separate,  well-defined  crystals. 
The  question  is  the  more  important  as  one  of  the  ordinary 
impurities,  paracresotic  acid,  is  decidedly  poisonous. 

We  hope  that  Mr.  Dunstan  will  continue  his  useful 
career. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Note.— All  deg  reesof  temperature  are  Centigrade  unless  otherwise 

expressed . 

Comptes  Rendus  Hebdomadaires  des  Seances,  de  l' Academic 

des  Sciences.  Vol.  cxvi.,  No.  12,  March  20,  1893. 

The  Minister  of  Public  Instruction  has  addressed  to  the 
Academy  an  “  ampliation  ”  of  the  decree  by  which  the 
President  of  the  Republic  approves  of  the  election  of  Sir 
Joseph  Lister  as  a  foreign  associate. 

Preparation  of  a  Variety  of  Sprouting  Graphite. — 
Henri  Moissan. — Certain  natural  varieties  of  graphite  if 
heated  in  presence  of  sulphuric  acid  or  a  mixture  of  sul¬ 
phuric  acid  and  potassium  chlorate,  assume  the  curious 
property  of  sprouting  abundantly  if  afterwards  heated  to 
dull  redness  upon  a  plate  of  platinum.  M.  Luzi  has  shown 
that  if  these  natural  graphites  are  allowed  to  imbibe  a 
vety  small  quantity  of  monohyarated  nitric  acid  they 
swell  up  on  ignition,  forming  small  vermiform  or  dendritic 
processes.  The  cause  of  the  sprouting  is  the  sudden 
liberation  of  a  small  volume  of  gas  expanded  by  heat. 

Researches  on  Samarium.— Lecoq  de  Boisbaudran. 
— The  author  submits  to  the  Academy  the  results  of  a 
fractionation  of  Cleve’s  samaria  by  means  of  ammonia. 
The  first  fractions  were  then  refraCtionated  with  oxalic 
acid  and  gave  the  eleCtric  ray  Zt  and  the  revet  sal  band 
Z(j;  the  heaviest  band  of  Zf3  had  colledted  there.  The 
first  oxalic  deposit  is  a  nearly  white  earth,  which  does 
not  show  the  reversal  Z/3;  the  earth  of  the  tailings  which 
is  decidedly  yellow  gives  Z/3.  The  reversal  spedtra,  Sm 
and  Z(,  and  the  eledtric  rays  Zt,  have  approximately  the 
same  intensity  in  the  oxalic  headings  and  tailings.  I  find 
that  Zt  and  Z(  are  more  distindt  in  the  ammoniacai  head- 
ings  than  in  the  centre  or  the  tailings.  The  three  bands 
Sm  are  also  decidedly  more  marked  in  the  ammoniacai 
headings  than  in  the  centre,  which,  however,  does  not 
contain  an  appreciable  quantity  of  any  earth  other  than 
Sm.  As  far  as  the  indigo  of  the  spedtrum,  the  absorption 
Sm  appears  constant  in  the  ammoniacai  headings,  centres, 
and  tailings.  M.  Demargay  has  undertaken  a  photo¬ 
graphic  examination  of  the  absorption  in  the  violet  and 
the  ultra-violet.  It  is  remarkable  that  my  prolonged 
fractionations  have  not  yielded  a  produdt  giving  in  HC1 
Z(f  decidedly  stronger  than  the  orangee  Sm.  Mr.  Crookes 
has  also  not  obtained  his  anomalous  ray  very  intense.  I 
think  that  the  band  Z£  and  the  anomalous  ray  are  closely 
related.  They  are  seen  with  substances  rich  in  Sm,  and 
increase  when  the  thtee  bands  of  Sm,  especially  the 
orange,  tend  to  decrease.  In  very  samariferous  yttria, 
the  so-called  anomalous  ray  has  the  A  indicated  by  Mr. 
Crookes.  In  samariferous  gadolinia,  lanthana,  and  terbia, 
its  position  varies. 

Election  of  a  Correspondent  for  the  Chemical 
Secftion  vice  the  late  M.  Alria.  —  Sir  H.  Roscoe 
obtained  28  votes  as  against  17  given  to  Prof.  Cannizzaro 
and  1  to  Prof.  Mendeleeff,  out  of  a  total  of  47  votes.  Sir  • 
H.  Roscoe  was  therefore  proclaimed  duly  elected. 

Electric  Laboratory  Crucible  with  a  DireCting- 
Magnet. — E,  Ducretet  and  L.  Lejeune. — This  apparatus 
cannot  be  intelligibly  described  without  the  accompanying 
cut. 

Phenomenon  of  Dissociation  of  Sodium  Chloride 
if  Heated  in  Contact  with  a  Septum  of  Porous 
Earth.  —  M.  de  Sanderval. — If  we  heat  a  tube  of  porous 
earth  in  an  external  atmosphere  of  sodium  chloride  in  the 
state  of  vapour  mixed  with  dry  air,  the  tube  becomes 
filled  with  chlorine.  The  exterior  atmosphere  of  sodium 
chloride  contains  but  little  free  chlorine.  There  is  here  j 
a  chemical  reaction  between  the  sodium  chloride  and  the 
silica  of  the  tube  and  also  dissociation  by  heat.  The 
I  apparatus  is  an  earthenware  tube  encased  in  a  wider 
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porcelain  tube,  the  whole  placed  in  a  tube  furnace.  The 
sodium  chloride  is  deposited  in  the  annular  space  between 
the  two  tubes,  where  it  is  converted  into  vapour.  By 
leaning  the  furnace  lengthwise  we  obtain  a  draught 
sufficient  for  introducing  the  necessary  current  of  air. 

Hydurilic  and  Desoxyamalic  Acids.  —  C.  Matignon. 
—A  thermo-chemical  paper,  not  susceptible  of  useful 
abstraction,  and  not  of  sufficient  importance  for  insertion 


Researches  on  Thallium.  New  Determination  of 
its  Atomic  Weight.— Charles  Lepierre.— From  the 

Comptes  Rendus. 

A  New  Oxalylmalonic  Diureide.— C.  Matignon.— 
The  composition  of  this  substance  is  expressed  by  the 
formula  C7C>6N4H6.  If  heated  to  105°  it  loses  1  mol.  of 
water,  and  is  then  apparently  anhydrous.  It  is  decom¬ 
posed  by  water  into  barbituric  and  parabanic  acids. 


in  extenso. 

Action  of  Cotton  upon  Sublimate  absorbed  from 
Dilute  Solutions.— Leo  Vignon.— The  mercury  absorbed 
takes  three  distinct  conditions :  one  part  is  soluble  in 
cold  water,  a  second  part  is  soluble  in  cold  acidulated 
water  (10  per  cent  HC1  at  22°),  and  a  third  part  may  be 
dissolved  by  boiling  solutions  of  common  salt  (10  per 
cent  NaCl).  From  the  author’s  experiments  it  appears 
that  (1)  bleached  cotton  steeped  in  dilute  solutions  of 
sublimate  fixes  mercuric  oxide  in  excess  in  preference  to 
the  hydrochloric  acid.  The  fixation  may  exceed  3(HgO) 
to  i(HCl).  (2)  This  cotton,  if  dried  at  the  ordinary  tem¬ 
perature  and  then  after  some  days  steeped  in  water,  only 
gives  off  a  part  of  its  mercury  in  the  state  of  HgCl?  and 
its  hydrochloric  acid,  whilst  it  retains  HgO  and  Hg2Cl2. 
The  calomel  is  probably  formed  by  the  reaction— 

HgCl2  +  Hg0  =  Hg2Cl2  +  0, 

the  oxygen  being  absorbed  by  the  cellulose  and  converting 
it  into  oxycellulose.  (3)  On  exposure  for  some  hours  to 
a  temperature  of  60°,  the  mercuric  chloride  and  oxide 
diminish,  and  the  proportion  of  calomel  increases. 

The  Use  of  Ruthenium  Red  in  Microscopic 
Morphology.— Louis  Mangin.  —  The  colour  discovered  ' 
by  M.  Joly  in  his  researches  on  the  ruthenium  ammo- 
niacal  compounds,  rivals  the  most  brilliant  coal-tar 
pigments  by  its  tinctorial  intensity.  I  he  author  has 
observed  that  ruthenium  led  is  the  best  reagent  for  the 
peCtic  compounds,  which  are  always  associated  with  1 
cellulose  in  young  tissues  and  in  old  tissues  which  have  I 
not  been  modified  by  foreign  matters.  It  is  the  only  j 
reagent  for  the  transformation  products  of  the  pedic 
compounds,  i.e.,  the  majority  of  gums  and  mucilages. 


Revue  Universelle  des  Mines  et  de  la  M etallurgie. 

Series  3,  Vol.  xxi.,  No.  2. 

The  Mines  and  the  Metallurgy  of  Nickel.— All  the 
nickel  of  commerce  is  at  present  obtained  from  two  very 
extensive  deposits, — the  one  in  New  Caledonia,  and  the 
other  at  Sudbury,  in  the  province  of  Ontario,  in  Canada.  , 
The  Sudbury  ore  is  remarkable  for  its  freedom  from 
arsenic,  and  it  contains  only  £  per  cent  of  cobalt.  The 
nickel  ore  of  New  Caledonia  is  a  double  nickel  and 
magnesium  silicate  containing  from  8  to  10  per  cent  of 
nickel.  Its  specific  gravity  is  from  2'3  to  2'8,  and  its 
Colour  a  pale  grey.  It  contains  neither  cobalt  nor  arsenic, 
and  is  accompanied  by  chrome-iron  and  talc.  The  Sud¬ 
bury  ore  is  a  sulphide,  containing  from  2  to  4  per  cent 
of  nickel.  The  fumes  given  off  during  the  roasting 
process  completely  destroy  vegetation  in  the  distrid. 

Gold  in  Finland.— During  the  eighteen  years  of 
working,  from  1870  to  1887,  the  quantity  of  fine  gold 
obtained  has  amounted  to  3213  kilos.  The  sand  washed 
has  reached  a  yearly  average  of  342  cubic  metres. 


Bulletin  de  la  Societe  Chimique  de  Paris. 

Series  3,  Vols.  ix.  and  x.,  No.  6. 

At  the  meeting  of  the  Society  held  on  Match  1,  the 
President  announced  the  new  regulations  resolved  on  by 
the  Council  concerning  “  sealed  papers,”  which  may,  it 
seems,  in  some  cases  lie  for  twenty-five  years  unopened, 
or  may  be  withdrawn  by  the  authors  at  the  end  of  ten 
or  of  twenty  years. 


Bulletin  de  la  Societe  d' Encouragement  pour  l' Industrie 
Nationale.  Series  4,  Vol.  viii.,  No.  85. 
According  to  Lindot,  phosphoric  acid  equivalent  to 
2000  tons  calcium  phosphate  is  yearly  withdrawn  from 
use  and  locked  up,  so  to  speak,  in  the  cemeteries  in 
the  bones  of  the  dead. 


Zeitschrift  fur  Analytisclie  Chemie. 

Vol.  xxxii. ,  Part  2,  1893. 

Gas-Volumetric  Determination  of  Organic  Acids 
and  of  Iodic  Acids.  — H.  Kux.— This  paper  does  not 
admit  either  of  abstraction  or  of  full  insertion  on  account 
of  its  length  and  the  number  of  tables  which  it  contains. 

Microchemical  Detection  of  Sulphur.  Notice  on 
the  Use  of  Gaseous  Reagents,  especially  Bromine 
Vapour,  in  Microchemical  Analysis.  —  F.  Emich.— 
This  paper  will  be  inserted  in  full. 

Chemico-Legal  Examination  of  Stains  suspected 
to  be  Blood.— H.  Struve.— This  paper  will  be  inserted 
in  full. 

Iodine  Addition  Method.  —  F.  Gautter. 

New  Method  for  Determining  the  Iodine-Number 
in  Fats  and  Oils.— F.  Gautter.— Both  these  papers  will 
be  inserted  in  full. 

Determination  of  Potassium.— E.  W.  Hilgard.— 
The  weighing  of  potassium  platinum  chloride  certainly 
gives  good  results  in  experienced  hands,  especially  in  the 
Gooch  crucible.  Still,  the  weighing  of  filters  is  always 
a  rather  critical  operation, ‘and  may  give  rise  to  variable 
results,  according  to  the  experience  of  the  operator  and 
the  moisture  of  the  air.  I  therefore  prefer  to  weigh  the 
reduced  platinum,  which  I  effect  as  follows  : — I  use  a 
small  platinum  crucible,  reserved  exclusively  for  this  use. 
The  inside  for  about  half  its  height  from  the  bottom,  is 
coated  with  a  layer  of  platinum  sponge,  which  may  be 
effected  in  a  quarter  of  an  hour  by  carefully  decomposing 
a  few  decigrms.  of  the  platinum  double  salt,  inclining 
the  crucible  sideways  and  turning  it  occasionally  round. 
The  platinum  sponge  promotes  the  decomposition  of  the 
double  salt  so  much  that  it  may  be  quickly  and  quietly 
completed  at  a  relatively  moderate  heat,  the  cover  being 
kept  in  its  place.  When  completed,  the  crucible  is  heated 
strongly  for  some  time  in  order  to  render  the  platinum 
sponge  so  coherent  that  on  subsequent  washing  by  de¬ 
cantation  no  traces  may  rise  to  the  surface  and  be  lost. 
The  chief  part  of  the  potassium  chloride  is  volatilised 
during  the  last  ignition.  When  cold,  two  drops  of  con- 
j  centrated  hydrochloric  acid  are  let  fall  into  the  crucible. 

!  If  on  heating  there  appears  the  slightest  yellowness,  the 
acid  is  evaporated  off  and  the  ignition  repeated,  adding  a 
little  oxalic  acid.  In  the  majority  of  cases  the  yellowness 
springs  from  a  trace  of  ferric  chloride,  and  therefore  re¬ 
appears  after  the  second  ignition  on  the  addition  of 
hydrochloric  acid.  It  is  then  washed  by  repeated  decan¬ 
tation,  raising  the  crucible  to  ebullition  by  applying  heat 
to  one  side.  The  product  is  ignited  and  weighed.  The 
results  are  nearly  always  rather  lower  than  those  obtained 
|  by  weighing  the  double  salt,  and  the  acid  washings  first 
poured^off  contains  as  a  rule  traces  of  earths,  and  almost 
without  exception  a  little  sodium  chloride.  No  correction 
for  the  ash  of  the  filter  is  admissible. 

|  Absorption-  and  Washing- Apparatus,—  C,  Mann, 

J  —Requires  the  accompanying  illustration. 
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MEETINGS  FOR  THE  WEEK. 

Monday,  ^th.-Medioal^o.  ^  g.  „  Some  MasUrs  of  Ornament ,“ 

by  Lewis  Foreman  Day.  (Cantor  Lectures). 
Tuesday,  iSth. — Institute  of  Civil  Engineers,  8. 

-  Pathological,  8.30.  .  . 

-  Royal  Institution,  3.  “  Symbolism  in  Ceremonies, 

Customs,  and  Art,”  by  John  Macdonell,  LL.D. 

_  Society  of  Arts,  8.  “The  Philippine  Islands,”  by 

II.  A.  McPherson. 

"Wednesday,  19th.— Meteorological,  7. 

-  Microscopical,  8.  .  . 

_  Society  of  Arts,  8.  “  Some  Economic  Points  in 

connexion  with  Elearicity  Supply,”  by  Gis- 
bert  Kapp. 

Thursday,  20th.— Royal,  4.30. 

- —  Royal  Society  Club,  6.30. 

-  Royal  Institution,  3.  “The  Atmosphere,”  by 

Prof.  Dewar,  F.R.S. 

_  Chemical.  8.  “  Contribution  to  the  Chemistry  and 

Physiology  of  Foliage  Leaves,”  by  Horace  T. 
Brown,  F.R.S.,  and  G.  Harris  Morris,  Ph.D. 
“  The  Interaction  of  Alkali  Cellulose  and  Car¬ 
bon  Bisulphide— Cellulose  Thio-carbonates,”  by 
O.  F.  Cross,  E.J.  Be  van,  and  C.  Beadle.  And 
other  papers. 

Friday,  21st.— Royal  Institution,  9.  “Possible  and  Impossible 
Economies  in  the  Utilisation  of  Energy,”  by  Piof. 
A.  B.  W.  Kennedy,  F.R.S. 

-  Quekett  Club,  8. 

Saturday,  22nd. — Royal  Institution,  3.  “  Some  Applications  of 

Elearicity  to  Chemistry,”  by  James  Swin¬ 
burne,  M.Inst.E.E.  (The  Tyndall  Leaures). 

Science  Instruments. 


AN  ILLUSTRATED  PRICED  AND 

■cl  DESCRIPTIVE  CATALOGUE  of  the  Instruments  of  Science 
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ON  THE 

DENSITIES  OF  THE  PRINCIPAL  GASES.* 

By  Lord  RAYLEIGH,  Sec.  R.S. 

In  former  communications  (Roy.  Soc.  Proc.,  February, 
1888;  February,  1892)  I  have  described  the  arrangements 
by  which  I  determined  the  ratio  of  densities  of  oxygen 
and  hydrogen  (15-882).  For  the  purpose  of  that  work  it 
was  not  necessary  to  know  with  precision  the  actual 
volume  of  gas  weighed,  nor  even  the  pressure  at  which 
the  containing  vessel  was  filled.  But  I  was  desirous  be¬ 
fore  leaving  the  subject  of  ascertaining  not  merely  the 
relative,  but  also  the  absolute,  densities  of  the  more  im¬ 
portant  gases,  that  is,  of  comparing  their  weights  with 
that  of  an  equal  volume  of  water.  To  effect  this  it  was 
necessary  to  weigh  the  globe  used  to  contain  the  gases 
when  charged  with  water,  an  operation  not  quite  so 
simple  as  at  first  sight  it  appears.  And,  further,  in  the 
corresponding  work  upon  the  gases,  a  precise  absolute 
specification  is  required  of  the  temperature  and  pressure 
at  which  a  filling  takes  place.  To  render  the  former 
weighings  available  for  this  purpose,  it  would  be  neces¬ 
sary  to  determine  the  errors  of  the  barometers  then  em¬ 
ployed.  There  would,  perhaps,  be  no  great  difficulty  in 
doing  this,  but  I  was  of  opinion  that  it  would  be  an  im¬ 
provement  to  use  a  manometer  in  diredt  connedtion  with 
the  globe,  without  the  intervention  of  the  atmosphere. 
In  the  latter  manner  of  working,  there  is  a  doubt  as  to 
the  time  required  for  full  establishment  of  equilibrium  of 
pressure,  especially  when  the  passages  through  the  taps 
are  partially  obstrudted  by  grease.  When  the  diredtly 
connedted  manometer  is  employed,  there  is  no  temptation 
to  hurry  from  fear  of  the  entrance  of  air  by  diffusion,  and, 
moreover  (Note  A),  the  time  adtually  required  for  the 
establishment  of  equilibrium  is  greatly  diminished.  With 
respedt  to  temperature,  also,  it  was  thought  better  to 
avoid  all  further  questions  by  surrounding  the  globe  with 
ice,  as  in  Regnault’s  original  determinations.  It  is  true 
that  this  procedure  involves  a  subsequent  cleaning  and 
wiping  of  the  globe,  by  which  the  errors  of  weighing  are 
considerably  augmented ;  but  as  it  was  not  proposed  to 
experiment  further  with  hydrogen,  the  objedtion  was  of 
less  force.  In  the  case  of  the  heavier  gases,  unsystematic 
errors  of  weighing  are  less  to  be  feared  than  doubts  as  to 
the  adtual  temperature. 

In  order  to  secure  the  unsystematic  charadter  of  these 
errors,  it  is  necessary  to  wash  and  wipe  the  working  globe 
after  an  exhaustion  in  the  same  manner  as  after  a  filling. 
The  dummy  globe  (of  equal  external  volume,  as  required 
in  Regnault’s  method  of  weighing  gases)  need  not  be 
wiped  merely  to  secure  symmetry,  but  it  was  thought 
desirable  to  do  so  before  each  weighing.  In  this  way 
there  would  be  no  tendency  to  a  progressive  change.  In 
wiping  the  globes  the  utmost  care  is  required  to  avoid  re¬ 
moving  any  loosely  attached  grease  in  the  neighbourhood 
of  the  tap.  The  results  to  be  given  later  will  show  that, 
whether  the  working  globe  be  full  or  empty,  the  relative 
weights  of  the  two  globes  can  usually  be  recovered  to  an 
accuracy  of  about  0-3  m.grm.  As  in  the  former  papers, 
the  results  were  usually  calculated  by  comparison  of  each 
“  full”  weight  with  the  mean  of  the  immediately  preced¬ 
ing  and  following  empty  weights.  The  balance  and  the 
arrangements  for  weighing  remained  as  already  described. 

The  Manometer. 

The  arrangements  adopted  for  the  measurement  of 
pressure  must  be  described  in  some  detail,  as  they  offer 

*  A  Paper  read  before  the  Royal  Society. 


several  points  of  novelty.  The  apparatus  adtually  used 
would,  indeed,  be  more  accurately  spoken  of  as  a  mano- 
metric  gauge,  but  it  would  be  easy  so  to  modify  it  as  to 
fit  it  for  measurements  extending  over  a  small  range. 

The  objedt  in  view  was  to  avoid  certain  defedts  to  which 
ordinary  barometers  are  liable,  when  applied  to  absolute 


measurements.  Of  these  three  especially  may  be  formu¬ 
lated  : — 

a.  It  is  difficult  to  be  sure  that  the  vacuum  at  the  top 

of  the  mercury  is  suitable  for  the  purpose. 

b.  No  measurements  of  a  length  can  be  regarded  as 

satisfactory  in  which  different  methods  of  reading 
are  used  for  the  two  extremities. 

c.  There  is  necessarily  some  uncertainty  due  to  irregu¬ 

lar  refraction  by  the  walls  of  the  tube.  The 
apparent  level  of  the  mercury  may  deviate  from  the 
real  position. 
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d.  To  the  above  may  be  added  that  the  accurate  obser¬ 
vation  of  the  barometer,  as  used  by  Regnault  and 
most  of  his  successors,  requires  the  use  of.  a 
cathetometer,  and  expensive  an  not  always  satis¬ 
factory  instrument. 

The  guiding  idea  of  the  present  apparatus  is  the  actual 
application  of  a  measuring  rod  to  the  upper  and  lower 
mercury  surfaces,  arranged  so  as  to  be  vertically  super¬ 
posed.  The  rod  aa,  Fig.  i,  is  of  iron  (7  m.m.  in  diameter), 
pointed  below  b.  At  the  upper  end,  c,  it  divides  at  the 
level  of  the  mercury  into  a  sort  of  fork,  and  terminates  in 
a  point  similar  to  that  at  b,  and,  like  it,  directed  down¬ 
wards.  The  coincidence  of  these  points  with  their 
images  reflected  in  the  mercury  surfaces,  is  observed  with 
the  aid  of  lenses  of  about  30  m.m.  focus,  held  in  position 
upon  the  wooden  framework  of  the  apparatus.  It  is,  of 
course,  independent  of  any  irregular  refraction  which  the 
tube  may  exercise.  The  verticality  of  the  line  joining  the 
points  is  tested  without  difficulty  by  a  plumb-line. 

The  upper  and  lower  chambers,  c,  b,  are  formed  from 
tubing  of  the  same  diameter  (about  21  m.m.  internal). 
The  upper  communicates  through  a  tap,  d,  with  the 
Toppler,  by  means  of  which  a  suitable  vacuum  can  at  any 
time  be  established  and  tested.  In  ordinary  use,  d  stands 
permanently  open,  but  its  introduction  was  found  useful 
in  the  preliminary  arrangements  and  in  testing  for  leaks. 
The  connection  between  the  lower  chamber  b  and  the 


vessel  in  which  the  pressure  is  to  be  verified  takes  place 
through  a  side  tube,  e. 

The  greater  part  of  the  column  of  mercury  to  which  the 
pressure  is  due  is  contained  in  the  connecting  tube,  ff,  of 
about  3  m.m.  internal  diameter.  The  temperature  is 
taken  by  a  thermometer  whose  bulb  is  situated  near  the 
middle  of  ff.  Towards  the  close  of  operations  the  more 
sensitive  parts  are  protected  by  a  packing  of  tow  or  cotton¬ 
wool,  held  in  position  between  two  wooden  boards.  The 
anterior  board  is  provided  with  a  suitable  glass  window, 
through  which  the  thermometer  may  be  read. 

It  is  an  essential  requirement  of  a  manometer  on  the 
present  plan  that  the  measuring  rod  pass  air-tight  from 
the  upper  and  lower  chambers  into  the  atmosphere.  To 
effedt  this  the  glass  tubing  is  drawn  out  until  its  internal 
diameter  is  not  much  greater  than  that  of  the  rod.  The 
joints  are  then  made  by  short  lengths  of  thick  walled 
indiarubber,  h  g,  wired  on  and  drowned  externally  in 
mercury.  1  he  vessels  for  holding  the  mercury  are  shown 
at  1  K.  There  is  usually  no  difficulty  at  all  in  making 
perfectly  tight  joints  between  glass  and  tubes  in  this 
manner;  but  in  the  present  case  some  trouble  was 
experienced  in  consequence  apparently  of  the  imperfect 
approximation  between  the  iron  and  the  mercury.  At 
one  time  it  was  found  necessary  to  supplement  the 
mercury  with  vaseline.  When  tightness  is  once  obtained, 
there  seems  to  be  no  tendency  to  deterioration,  and  the 
condition  of  things  is  under  constant  observation  by 
means  of  the  Toppler. 

The  distance  between  the  points  of  the  rod  is  deter¬ 
mined  under  microscopes  by  comparison  with  a  standard 
scale,  before  the  apparatus  is  put  together.  As  the  rod 
is  held  only  by  the  rubber  connedtions,  there  is  no  fear  of 
its  length  being  altered  by  stress. 

The  adjustment  of  the  mercury  (distilled  in  a  vacuum) 
to  the  right  level  is  effected  by  means  of  the  tube  of  black 
rubber,  l  m,  terminating  in  the  reservoir,  n.  When  the 
suppiy  of  mercury  to  the  manometer  is  a  little  short  of 
w  at  is  needed,  the  connedlion  with  the  reservoir  is  cut 
0  by  a  pinch-cock  at  o,  and  the  fine  adjustment  is  con¬ 
tinued  by  squeezing  the  tube  at  p  between  a  pair  of 
hinged  boards,  gradually  approximated  by  a  screw.  This 
plan,  though  apparently  rough,  worked  perfedtly,  leaving 
nothing  to  be  desired.  0 

It  remains  to  explain  the  objedt  of  the  vessel  shown  at 
!  j1  e.ar  y  tr‘als’  when  the  rubber  tube  was  connec- 
f  f  i  -  u  R’  l^e  gradual  fouling  of  the  mercury  sur¬ 
face,  which  it  seems  impossible  to  avoid,  threatened  to 
interfere  with  the  setting  at  b.  By  means  of  q,  the  mer¬ 


cury  can  be  discharged  from  the  measuring  chambers, 
and  a  fresh  surface  constituted  at  b  as  well  as  at  c. 

The  manometer  above  described  was  construdted  by 
my  assistant,  Mr.  Gordon,  at  a  nominal  cost  for 
materials  ;  and  it  is  thought  that  the  same  principle  may 
be  applied  with  advantage  in  other  investigations.  In 
cases  where  a  certain  latitude  in  respeCt  of  pressure  is 
necessary,  the  measuring  rod  might  be  construdted  in  two 
portions,  sliding  upon  one  another.  Probably  a  range  of 
a  few  millimetres  could  be  obtained  without  interfering 
with  the  indiarubber  connedtions. 

The  length  of  the  iron  rod  was  obtained  by  comparison 
under  microscopes  with  a  standard  bar,  R,  divided  into 
millimetres.  In  terms  of  R  the  length  at  15°  C.  is  762-248 
millimetres.  It  remains  to  reduce  to  standard  milli¬ 
metres.  Mr.  Chaney  has  been  good  enough  to  make  a 
comparison  between  R  and  the  iridio-platinum  standard 
metre,  1890,  of  the  Board  of  Trade.  From  this  it  appears 
that  the  metre  bar  r  is  at  150  C.  0-3454  m.m.  too  long  ; 
so  that  the  true  distance  between  the  measuring  points 
of  the  iron  rod  is  at  150  C. — 

762-248  x  1-0003454  =  762-511  m.m. 

Connections  with  Pump  and  Manometer. 

Some  of  the  details  of  the  process  of  filling  the  globe 
with  gas  under  standard  conditions  will  be  best  described 
later  under  the  head  of  the  particular  gas  ;  but  the  general 
arrangement  and  the  connections  with  the  pump  and  the 
manometer  are  common  to  all.  They  are  sketched  in 
Fig.  2,  in  which  s  represents  the  globe,  T  the  inverted 


bell-glass  employed  to  contain  the  emveloping  ice.  The 
connection  with  the  rest  of  the  apparatus  is  by  a  short 
tube,  u,  of  thick  rubber,  carefully  wired  on.  The  tight¬ 
ness  of  these  joints  was  always  tested  with  the  aid  of  the 
Toppler,  x,  the  tap,  v,  leading  to  the  gas  generating 
apparatus  being  closed.  The  side  tube  at  d  leads  to  the 
vacuum  chamber  of  the  manometer,  while  that  at  E  leads  I 
to  the  pressure  cnamber,  b.  The  wash  out  of  the  tubes, 
and  in  some  cases  of  the  generator,  was  aided  by  the 
Toppler.  When  this  operation  was  judged  to  be  com-  :" 
plete,  v  was  again  closed,  and  a  good  vacuum  made  in 
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the  parts  still  connected  to  the  pump,  w  would  then  be  , 
closed,  and  the  aCtual  filling  commenced  by  opening  v,  ; 
and  finally  the  tap  of  the  globe.  The  lower  chamber  of 
the  manometer  was  now  in  connection  with  the  globe, 
and  through  a  regulating  tap  (not  shown)  with  the  gas¬ 
generating  apparatus.  By  means  of  the  Toppler,  the 
vacuum  in  the  manometer  could  be  carried  to  any  desired 
point.  But  with  respeCt  to  this  a  remark  must  be  made. 
It  is  a  feature  of  the  method  employed  (due  to  von  Jolly) 
that  the  exhaustions  of  the  globe  are  carried  to  such  a 
point  that  the  weight  of  the  residual  gas  may  be  neglec¬ 
ted,  thus  eliminating  errors  due  to  a  second  manometer 
reading.  There  is  no  difficulty  in  attaining  this  result, 
but  the  delicacy  of  the  Toppler  employed  as  a  gauge  is  so 
great  that  the  residual  gas  still  admits  of  tolerably  accu¬ 
rate  measurement.  Now  in  exhausting  the  head  of  the 
manometer  it  would  be  easy  to  carry  the  process  to  a 
point  much  in  excess  of  what  is  necessary  in  the  case 
of  the  globe,  but  there  is  evidently  no  advantage  in  so 
doing.  The  best  results  will  be  obtained  by  carrying  both 
exhaustions  to  the  same  degree  of  perfection. 

At  the  close  of  the  filling  the  pressure  has  to  be 
adjusted  to  an  exaCt  value,  and  it  might  appear  that  the 
double  adjustment  required  (of  pressure  and  of  mercury) 
would  be  troublesome.  Such  was  not  found  to  be  the 
case.  After  a  little  practice  the  manometer  could  be  set 
satisfactorily  without  too  great  a  delay.  When  the  pres¬ 
sure  was  nearly  sufficient,  the  regulating  tap  was  closed, 
and  equilibrium  allowed  to  establish  itself.  If  more  gas 
was  then  required,  the  tap  could  be  opened  momentarily. 
The  later  adjustments  were  effected  by  the  application  of 
heat  or  cold  to  parts  of  the  connecting  tubes.  At  the 
close,  advantage  was  taken  of  the  gradual  rise  in  the 
temperature  which  was  usually  met  with.  The  pressure 
being  just  short  of  what  was  required,  and  v  being  closed, 
it  was  only  necessary  to  wait  until  the  point  was  reached. 
In  no  case  was  a  reading  considered  satisfactory  when 
the  pressure  was  changing  at  other  than  a  very  slow  rate. 
It  is  believed  that  the  comparison  between  the  state  of 
things  at  the  top  and  at  the  bottom  of  the  manometer 
could  be  effected  with  very  great  accuracy,  and  this  is  all 
that  the  method  requires.  At  the  moment  when  the 
pressure  was  judged  to  be  right,  the  tap  of  the  globe  was 
turned,  and  the  temperature  of  the  manometer  was  read. 
The  vacuum  was  then  verified  by  the  Toppler. 


until  the  fumes  of  sulphuric  acid  have  nearly  ceased 
coming  off.  Cool,  and  add  a  little  ammonia  water,  and 
boil.  See  that  a  good  disintegration  is  effected.  Filter, 
washing  with  a  little  hot  water.  Acidify  the  filtrate 
strongly  with  hydrochloric  acid,  and  add  as  small  an  ex¬ 
cess  as  practicable  of  chloride  of  barium  solution.  Heat 
to  boiling  and  filter,  washing  with  hot  water.  Evaporate 
the  filtrate  to  dryness  in  platinum,  and  ignite  gently  to 
expel  ammonium  salts.  Cool,  add  a  little  carbonate  of 
ammonium  and  ammonia  water,  boil,  and  filter,  washing 
with  hot  water.  Evaporate  the  filtrate  to  dryness  in  a 
weighed  platinum  dish.  This  gives  the  combined  chlorides 
which  are  separated  in  the  usual  manner. 

As  the  author  had  but  little  time  to  investigate  as  to 
the  accuracy  of  this  method,  he  sent  a  description  to  Dr. 
W.  F.  Hillebrand,  of  the  U.S.  Geological  Survey  at 
Washington,  with  the  request  that  it  be  compared  with 
the  method  in  use.  Dr.  Hillebrand  kindly  complied  and 
sent  the  following  figures  as  the  results  of  his  analyses  of 
two  different  samples  of  rock  : — 


Smith’s  method 
Low’s  ,, 


No.  I. 
Per  cent. 

K,0.  Na.20. 

r95  4'°9 
1-91  4-10 


No.  II. 

Per  cent. 

KjO.  Na,0. 
0-32  3'53 
°'35  3'55 


Dr.  Hillebrand  suggests  that  his  results  by  Low’s 
method  may  be  a  trifle  high,  owing  to  the  presence  of  a 
trace  of  potassium  permanganate  in  his  hydrofluoric  acid, 
and,  on  the  other  hand,  a  trifle  low  from  the  retention  of 
alkali  by  magnesia,  the  two  errors  counterbalancing. 
Pure  hydrofluoric  acid  is,  however,  easily  obtained,  and 
the  error  due  to  magnesia  might  possibly  be  avoided  by 
using  carbonate  of  ammonium  in  the  original  extraction. 
Journal  of  Analytical  and  Applied  Chemistry ,  vi.,  No.  12. 


ON  THE  PURIFICATION  OF  WATER  USED 
FOR  STEAM-BOILERS.* 

By  R.  JONES,  Ph.D. 

(Concluded  from  p.  173). 


(To  be  continued). 


DETERMINATION  OF  THE  ALKALIS  IN 
SILICATES. 

By  ALBERT  H.  LOW. 

The  following  scheme  is  given  more  as  a  suggestion  than 
as  a  description  of  a  well-established  method.  The 
author  had  occasion  to  make  some  alkali  determinations 
in  a  hurry,  without  great  regard  to  extreme  accuracy.  J. 
Lawrence  Smith’s  method  was  out  of  the  question,  as  all 
the  carbonate  of  calcium  at  hand  was  too  impure  to  be 
available,  A  consideration  of  the  faCt  that  in  the  author’s 
method  for  zinc  (described  in  the  Journal  of  Analytical 
and  Applied  Chemistry,  Sept.,  1892)  all  the  zinc  is  ex- 
traded  from  a  dried  residue  containing  the  substances 
from  which  it  is  ordinarily  difficult  to  effeCt  a  good  separa¬ 
tion,  led  to  the  idea  that  a  similar  scheme  might  be  as 
successfully  applied  to  the  case  of  the  alkalis.  The 
following  method  was  then  devised  and  tried  with  satis¬ 
factory  results.  If  the  bulks  of  the  various  filtrates,  &c., 
are  kept  as  small  as  possible,  and  the  evaporations  con¬ 
ducted  with  care  over  direct  heat,  the  time  required  is 
considerably  less  than  for  Smith’s  method. 

Treat  one  grm.  of  the  finely-powdered  silicate  by  warm¬ 
ing  gently  with  pure  strong  hydrofluoric  acid  and  a  little 
sulphuric  acid  in  a  100  c.c.  platinum  dish  until  decom¬ 
position  is  complete.  Evaporate  to  dryness,  and  heat 


The  following  example  illustrates  the  use  of  carbonate 
of  soda  for  the  purpose  of  water  purification.  A  boiler 
under  my  supervision  is  fed  with  water  from  the  Elbe, 
treated  by  warming  with  carbonate  of  soda  solution  and 
passing  through  a  filter-press.  Our  system  is  neither 
Dehne’s,  nor  Klein,  Schanzlin,  and  Becker’s.  A  filter- 
press  that  had  formerly  been  used  for  a  different  purpose 
was  unearthed  and  requisitioned,  and  for  a  warming- 
vessel  we  made  use  of  a  small  steam-boiler,  for  which  we 
had  no  other  use.  The  apparatus  was  put  together  by 
our  own  workmen,  the  only  cash  expended  being  twelve 
marks  for  a  small  graduated  cock  obtained  from  Klein, 
Schanzlin,  and  Becker’s  for  regulating  the  flow  of  the 
soda  solution.  The  apparatus,  notwithstanding  its  cheap¬ 
ness,  works  to  our  complete  satisfaction,  and  a  similar 
one  could  easily  be  fitted  up  in  any  other  works.  The 
consumption  of  carbonate  of  soda  amounts  to  2-5  kilos,  a 
day.  We  add  just  so  much  solution  as  suffices  after 
filtration  to  produce  a  distinct  red  colour  with  phenol- 
phthalein,  a  solution  of  which  the  boiler  attendant  has 
always  ready  at  hand.  A  sample,  however,  is  examined 
every  day  in  the  laboratory,  and  the  mere  depth  of  colour 
produced  by  adding  phenolphthalein  is  sufficient  to  denote 
if  the  correct  quantity  of  soda  has  been  used.  For  two 
weeks  we  made  a  determination  daily  of  the  excess  of 
soda  by  titration  with  sulphuric  acid,  using  phenol¬ 
phthalein  as  indicator,  and  found  per  litre  0-046,  0-031, 
0-031,  0-138,  0-092,  0-046,  0-183, 0-031,  0-153,  0-198,  0-046, 

*  From  the  Zeit.  Angew.  Chemie,  1892,  p.  15.— Communicated  by 
H,  H.  B.  Shepherd. 
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o‘i22  grm.  carbonate  in  excess.  These  figures  are  taken 
from  our  adtual  working  of  the  process,  and  they  show 
that  an  ordinary  boilerman  is  quite  able  to  master  the 
work  required.  The  boiler  was  worked  day  and  night 
uninterruptedly  for  thirteen  weeks,  and  blown  off  every 
day  from  the  highest  to  the  lowest  water  level.  When 
laid  off  there  was  a  trifling  quantity  of  sludge  in  the 
boiler,  and  in  a  part  of  the  tubes  a  deposit  of  sulphate  of 
lime  of  about  the  thickness  of  a  sheet  of  paper  ;  this, 
however,  was  easily  scraped  off.  The  following  analyses 
by  Dr.  Farnsteiner  show  the  composition  of  the  water 
used : — 

Grms.  per  100  litres. 

^ . . - 


Before 

Purification. 

After 

Purification. 

Residue . 

37'9 

Lime . 

11 

Magnesia . 

1'3 

I’O 

Sulphuric  acid  .. 

3'5 

3 '5 

Silicic  acid . 

1*1 

Sodium  chloride. . 

i6-i 

,,  carbonate 

.  ,  - 

13-3 

Combined  carbonic  acid 

3'3 

30-6 

36‘6 

My  own  analysis  of  the  water  taken  from  the  boiler  at 
the  end  of  the  thirteen  weeks  was  as  follows  : — 


Residue . 

Grms.  per  100  litres. 

..  7517 

Silicic  acid . 

Magnesium  sulphate  . . 

2*5 

Calcium  sulphate  .  . . 

••  x7’3 

Sodium  sulphate. . 

.  .  I07'2 

,,  carbonate 

..  I2‘2 

,,  chloride  , . 

..  58l‘6 

Oxide  of  iron . 

i-8 

723  3 

The  analysis  of  the  sludge  was  as  follows  : — 


Insoluble  matter.,  ..  ..  icoo 

Calcium  carbonate  ..  ..  55 ‘86 

,,  sulphate .  4-87 

Magnesia  hydrate . 2174 

Oxide  of  iron  .  . .  7-53 


IOO'OO 

The  sludge  gave  only  a  dark  green  colour  with  potassium 
ferricyanide. 

The  result  does  not  at  the  first  glance  seem  very 
satisfactory,  since  only  three-fourths  of  the  lime  and 
practically  none  of  the  magnesia  was  precipitated.  If, 
however,  we  consider  the  ultimate  result— the  analysis  of 
the  water  remaining  in  the  boiler  at  the  end  of  the  period 
and  the  interior  condition  of  the  boiler — we  see  how  the 
excess  of  soda  by  concentration  has  caused  the  almost 
complete  separation  of  the  salts  which  cause  incrus¬ 
tation. 

We  have  now  to  consider  the  effeCt  of  supplementing 
the  carbonate  of  soda  either  by  caustic  soda,  as  used  by 
Dehne,  or  by  quicklime  as  used  by  Dervaux.  As  neither, 
however,  effeds  a  more  complete  precipitation  of  the  lime 
than  carbonate  of  soda  does  alone,  they  offer  no  advan¬ 
tage  from  the  point  of  view  of  hindering  the  formation  of 
sulphate  of  lime  deposits.  It  is  true  a  more  complete 
separation  of  magnesia  is  possible  by  their  use,  but  this 
in  our  case  is  superfluous,  since  carbonate  of  soda  alone 
is  sufficient  to  keep  the  magnesia  within  bounds. 

Dehne  makes  it  a  special  point  that  water  treated  by 
his  method  will  indicate  o°  of  hardness.  A  chemist 
working  in  his  laboratory  can,  of  course,  remove  every¬ 


thing  capable  of  being  precipitated  without  using  an 
appreciable  excess  of  reagents  ;  an  ordinary  boilerman, 
however,  could  scarcely  accomplish  this  feat,  and  to 
attempt  to  compile  from  the  results  of  a  single  analysis 
a  code  of  directions  once  for  all,  is,  from  a  chemist’s  point 
of  view,  inadmissible.  Dehne’s  system  also  (at  any  rate 
as  far  as  the  chemical  part  of  it  is  concerned),  necessi¬ 
tates  a  knowledge  of  the  “negative  hardness’’  of  the 
water,  i.e.,  the  percentage  of  magnesia.  This  is  needful 
in  order  to  insure  the  removal  of  the  excess  of  caustic  soda, 
without  which  the  promised  results  are  not  obtainable. 
Many  instances  could  be  given  of  the  evil  effeCt  of  such 
an  excess.  For  example,  the  board  of  management  of  the 
local  quay  (Hamburg),  finding  the  river  water  too  impure 
for  their  boiler,  sank  a  well  to  obtain  another  supply. 
This  well-water,  however,  proved  to  be  variable  in  com¬ 
position,  and  not  at  all  suitable  for  the  purpose.  A  sample 
was  found  by  Wibel  to  contain  per  100,000  parts  : — 

Calcium  carbonate  ..  ..  23^2 

Calcium  sulphate  ..  ..  6o-o 

Magnesium  sulphate  .  ..  i8‘o 

The  water  was  purified  by  Dehne’s  method  with  a  mix¬ 
ture  of  caustic  and  carbonate  of  soda  with  the  result  that 
after  a  short  time  the  boiler  became  useless.  According 
to  the  official  report,  the  use  of  too  large  a  quantity  of 
caustic  soda  had  caused  its  ruin.  A  deeper  well  now 
supplies  an  excellent  water,  free  from  gypsum,  and  con¬ 
taining  iq'i  parts  calcium  carbonate  and  i‘6  parts  mag¬ 
nesium  carbonate  per  100,000,  and  Dehne’s  system  is 
given  up. 

An  analogous  case  is  reported  by  Miinter,  of  Halle. 
This  likewise  concerns  newly  eredted  boilers  fed  with 
water  purified  by  caustic  and  carbonate  of  soda.  The 
boiler  plates  became  corroded,  and  an  analysis  of  the 
water  revealed  the  presence  of  sulphate  of  soda  and 
sufficient  oxide  of  iron  to  colour  the  water  red.  A  some¬ 
what  similar  experience  is  reported  by  Abel,  of  Frankfurt. 

This  all  tends  to  show  the  undesirability  of  regarding 
the  subject  of  water  purification  as  an  engineer’s  question 
only,  and  indicates  that  its  importance  is  sufficient  to 
demand  a  greater  influence  on  the  part  of  the  chemist. 
The  services  rendered  by  our  boiler  inspedtion  societies 
with  their  staffs  of  engineers  are  certainly,  as  far  as  they 
go,  admirable,  but  with  chemical  questions  they  are  less 
competent  to  deal,  and  if  owners  of  works  had  the  advan¬ 
tage  of  a  chemical  as  well  as  a  technical  adviser  always 
at  hand,  such  frauds  as  those  of  the  anti-incrustator 
nostrums  could  not  be  carried  to  such  a  pitch. 

Two  important  advantages  are  gained  by  the  use  of 
I  carbonate  of  soda  alone,  which  are  lost  if  caustic  soda 
(or  what,  chemically  speaking,  is  the  same  thing,  caustic 
lime  and  carbonate  of  soda)  be  substituted  : — 

x.  The  easy  control  over  the  use  of  the  reagents,  and 
consequent  avoidance  of  either  too  large  or  too  small  a 
quantity. 

2.  The  knowledge  that  some  excess,  if  not  of  unusual 
proportions,  does  no  harm. 

The  advantage  gained  by  the  use  of  caustic  soda  in 
exchange  for  the  above  is,  as  has  already  been  shown,  a 
pure  illusion. 

Were  it  possible,  however,  to  reach  Dehne’s  ideal,  and 
to  obtain  a  water  showing  o°  hardness  and  no  negative 
hardness,  it  would  still  be  undesirable  to  do  so  ;  for, 
according  to  Burgdoff,  unless  some  sludge  is  deposited  in 
a  boiler  it  does  not  remain  tight. 

bor  the  rest  it  is  quite  easy  to  assure  one’s  self  that 
the  excess  of  carbonate  of  soda  in  the  boiler  water  is  not 
too  large.  All  that  is  necessary  is  to  draw  off  a  little 
water  from  time  to  time,  and  notice  if  it  gives  a  large 
precipitate  with  a  solution  of  calcium  sulphate, — a  test 
any  boilerman  is  capable  of  making  ;  or  phenolphthalein 
may  be  used,  in  which  case  the  indication  is  conveyed  by 
the  colour  imparted  to  the  water, 

Langfurth  recommends,  as  a  preventive  against  boiler 
inciustation  without  the  use  of  chemicals,  the  plan  o 
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blowing  off  the  water  as  soon  as  the  concentration  has 
reached  the  point  at  which  gypsum  begins  to  separate 
out^a  plan  which  has  been  used  successfully  with  loco¬ 
motive  boilers. 

An  indirect  means  of  diminishing  the  formation  of 
incrustation  consists  in  condensing  the  exhaust  steam 
and  using  it  for  feed  water,  and  apparatus  have  been 
constructed  for  this  purpose  by  Klein,  Schanzlin,  and 
Becker.  The  plan  can  be  recommended  in  cases  where 
the  lubricating  oils  are  exclusively  mineral ;  with  animal 
or  vegetable  oils,  however,  it  is  open  to  very  grave  sus¬ 
picion,  as  fatty  acids  are  sure  to  be  formed  in  the  boiler, 
which  not  only  of  themselves  cause  corrosion,  but  form 
combinations  with  the  lime  and  magnesia  salts,  giving 
rise  to  incrustation  of  a  very  malignant  description. 

In  conclusion,  a  few  words  concerning  the  many  bogus 
anti-incrustator  compounds,  which  are  continually  being 
pressed  upon  the  public  under  most  sedu&ive  appellations. 
A  determined  crusade,  not  altogether  destitute  of  results, 
was  fought  against  them  by  the  Heiz  experimental  station 
in  Karlsruhe.  These  nostrums  have  but  one  adtion  in 
common  which  can  be  relied  upon  :  they  fill  the  pockets 
of  the  vendors  so  long  as  fools  are  forthcoming  to  be 
victimised.  In  other  respeCts  they  are  mostly  either  use¬ 
less  or  else  positively  harmful,  whilst  the  few  that  are 
really  compounded  with  a  view  to  efficiency  are  offered  at 
three  or  four  times  their  aCtual  value,  sometimes  even 
more. 


A  METHOD  FOR  DETERMINING  THALLIUM 
BY  TITRATION. 

By  K.  SPONHOLZ. 


In  a  neutral  or  acid  solution  a  thallous  salt  may  be 
converted  by  bromine-water  into  a  corresponding  thallic 
salt.  The  oxidation  is  instantaneous,  and  as  its  end  is 
shown  with  sufficient  precision  by  the  liquid  turning 
yellow,  this  reaction  may  be  used  for  the  quantitative 
determination  of  thallium.  Two  atoms  of  bromine  corre¬ 
spond  to  one  atom  of  thallium.  For  instance,  for  0-2176 
grm.  TINO3  =  0-1669  grm.  T1  there  were  used  10-5  c.c 
bromine  water,  containing  per  c.c.  0-01244  grm.  bromine 
Consequently,  0-0008175  atom  T1  represents  0-001635 
atom  bromine,  or  x  atom  T1  =  2  atoms  bromine. 


Thallium  weighed 
(as  TINO3). 

0-4894  grm. 
0-1669  ,, 

o’Oi66  ,, 


Thallium 

found. 

Mean  0-4890 
,,  0-1666 

,,  0-0159 


For  effecting  the  titration  we  prepare  a  i-6th  normal 
bromine-water  (for  determining  larger  quantities  a  more 
concentrated  solution  may  be  used)  by  means  of  potas¬ 
sium  iodide  and  sodium  thiosulphate.  The  point  of  a 
burette,  graduated  in  i-ioth  c.c.,  is  plunged  into  the  acid 
solution  of  thallium,  and  the  bromine  is  allowed  to  flow 
in  until  the  excess  of  bromine  causes  a  distinct  yellowness 
of  the  thallium  solution  to  appear.  The  immersion  of 
the  point  of  the  burette  is  necessary,  as  otherwise  the 
determination  is  rendered  inaccurate  by  the  evaporation 
of  the  bromine.  The  liquid  must  also  be  acidified,  as 
thallic  salts  are  decomposed  by  water,  and  after  the 
separation  of  the  dark  coloured  thallium  hydroxide  the 
end  of  the  reaction  cannot  be  distinctly  recognised.  As 
a  correction,  the  quantity  of  bromine  is  determined  which 
gives  a  distinct  yellow  colour  to  a  volume  of  water  equal 
to  the  thallium  solution.  It  is  trifling,  but  it  occasions 
slight  deviations  from  the  mean  values. 

The  standard  of  the  bromine  solution  must  be  re-deter¬ 
mined  each  time  when  the  burette  is  filled,  which  may 
be  effected  expeditiously  by  means  of  the  method  with 
potassium  iodide  and  sodium  thiosulphate.  In  conse¬ 
quence  of  the  rapid  evaporation  of  the  bromine,  the 


titration  must  be  effected  at  once,  and  it  is  well  to  use 
only  the  first  30  to  35  c.c.  of  a  burette  holding  50  c.c. 
Or  the  standard  may  be  determined  both  before  and  after 
the  titration. — Zeit.  Anal.  Chemie. 


PHYSICAL  PROPERTIES  OF  MELTED 
RUTHENIUM. 

By  A.  JOLY. 

Of  the  six  metals  forming  the  platinum  group  there  are 
three  (platinum,  iridium,  and  palladium)  the  physical 
properties  of  which  have  been  more  particularly 
examined  by  H.  Sainte-Claire  Deville  and  Debray.  I 
purpose  completing  the  study  of  the  metals  of  the  groups 
as  regards  the  three  rarer  metals,  rhodium,  osmium,  and 
ruthenium. 

This  study  has  become  possible  for  ruthenium  in  par¬ 
ticular,  of  which  I  have  prepared  3  kilos,  in  a  state  of 
purity.  Further,  thanks  to  the  inexhaustible  kindness  of 
Mr.  G.  Matthey,  I  am  at  present  operating  on  some  50 
kilos,  of  residues  from  the  preparation  of  iridium,  which 
will  enable  me  to  obtain  by  a  new  method  10  kilos,  of 
this  rare  metal.  In  order  to  biing  the  metal  into  a  state 
comparable  to  that  of  the  other  platinum  metals,  I 
intend  melting  it  in  a  large  mass. 

Ruthenium  is,  along  with  osmium,  the  most  refractory 
of  the  platinum  metals.  Deville  and  Debray  have  only 
with  much  difficulty  succeeded  in  melting  some  small 
globules  with  the  oxyhydrogen  blowpipe.  During  this 
operation  we  are  incommoded  by  the  oxidisability  of  the 
metal,  which  tends  to  be  transformed  into  the  volatile 
oxide  Ru04.  It  was  evident  d  priori  that  one  might 
easily  succeed  with  the  eleCtric  arc.  With  the  eleCtric 
installation  at  my  disposal,  I  was  able  to  fuse  small 
globules  of  from  1  to  2  grms.  The  particles  thus  obtained 
have  been  melted  into  reguli  of  from  25  to  30  grms. — 
thanks  to  the  kindness  of  M.  de  Nerville,  who  placed  a 
more  powerful  arc  at  my  disposal. 

By  means  of  raising  the  metal  suddenly  to  a  tempera¬ 
ture  much  above  its  melting-point,  the  fusion  is  effected 
in  a  few  moments,  and  the  loss  by  volatilisation  is 
scarcely  sensible.  We  scarcely  perceive  the  characteristic 
odour  of  the  peroxide,  but  whilst  cooling  it  becomes 
covered  with  the  blue  bioxide.  After  remaining  for  a  few 
moments  in  aqua  regia,  which  attacks  neither  the  metal 
nor  the  oxide,  then  in  hydrofluoric  acid,  and  a  final  re¬ 
duction  in  hydrogen,  the  metal  is  laid  bare.  By  its  grey 
colour  it  approximates  to  iron  rather  than  platinum.  Its 
structure  is  crystalline,  and  hence  it  is  brittle  in  the  cold. 
If  heated  to  redness  in  the  flame  of  the  oxyhydrogen 
blowpipe  it  may  be  flattened  out  and  then  breaks. 
Further,  the  metal  spirts  strongly  at  the  moment  of 
solidification,  and  the  globules  are  almost  always  full  of 
|  cavities. 

■  The  specific  gravity  of  the  metal  melted  and  pulverised 
is  at  o°,  and  referred  to  water  at  40  =  12-063,  the  metal 
being  the  same  which  had  served  for  the  determination 
of  the  atomic  weight  ( Comptes  Rendus,  cviii.,  946).  For 
the  same  sample  not  fused  M.  Violle  found  the  specific 
gravity  12-002.  In  same  apparatus  and  under  the  same 
conditions  of  temperature,  the  fusion  of  ruthenium  is 
more  difficult  than  that  of  rhodium,  which,  in  turn,  is 
melted  with  rather  more  difficulty  than  platinum  ;  it  is 
remarkably  harder  to  melt  than  iridium  (1950°). 

As  for  the  exaCt  melting-point,  M.  Violle,  whose 
beautiful  researches  on  the  measurement  of  high  tem¬ 
peratures  are  well  known,  has  undertaken  its  determina¬ 
tion.  In  the  conditions  at  which  ruthenium  melts, 
osmium  is  merely  agglomerated  and  fritted.  Iridium 
osmide,  which  cannot  be  melted  with  the  oxyhydrogen 
blowpipe,  is  melted  with  great  difficulty  into  a  white 
crystalline  mass,  which  the  best  tempered  tools  do  not 
succeed  in  cutting.— Comptes  Rendus,  cxvi.,  p.  430. 
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DETERMINATION  OF  FLUORINE  IN 
COMBUSTIBLE  GASES. 

By  MAURICE  MESLANS. 

Organic  fluorides  are  in  general  very  stable  ;  the  hydro¬ 
fluoric  ethers  especially  are  decomposed  only  under  the 
aCtion  of  an  elevated  temperature,  and  when  the  com¬ 
pounds  are  gaseous  the  determination  of  the  fluorine 
presents  some  difficulties. 

The  following  method  appears  to  furnish  at  once  the 
most  accurate  and  expeditious  results  : — 

When  the  combustible  organic  fluorides  are  burnt  in 
oxygen,  the  fluorine  is  entirely  transformed  into  hydro¬ 
fluoric  acid  if  the  molecule  contains  the  quantity  of 
hydrogen  necessary  for  this  transformation.  We  may 
then  either  perform  a  volumetric  determination  of  this 
acid  by  means  of  an  alkaline  solution,  or  convert  it  into 
calcium  fluoride  and  thus  weigh  the  fluorine. 

In  each  case  the  apparatus  is  composed  of  a  glass 
combustion-flask,  holding  about  500  c.c.,  and  closed  with 
a  caoutchouc  stopper  pierced  with  three  holes.  One  of 
these  gives  passage  to  a  glass  cock,  in  which  is  cemented 
a  tube  of  platinum,  descending  to  the  centre  of  the  flask. 
The  two  others  give  passage  to  two  glass  tubes,  in  which 
two  thick  platinum  tubes  are  cemented.  Within  the  flask 
one  of  the  wires  is  in  contact  with  the  platinum  tube,  the 
other  descends  parallel  to  it.  A  finer  platinum  wire  is 
coiled  round  the  platinum  tube,  and  its  spirals  are  con¬ 
tinued  in  the  direction  of  its  prolongation,  forming  thus 
an  open  tube,  the  extremity  of  which  is  fixed  upon  the 
second  conductor.  The  spiral  can  be  raised  to  incan¬ 
descence  by  means  of  an  eleCtric  current. 

Volumetric  Determination. — We  place  in  the  flask  a 
known  volume  of  a  dilute  standard  solution  of  potassa,  we 
form  a  vacuum  in  it  by  means  of  a  water  air-pump,  and 
we  introduce  about  400  c.c.  of  oxygen  ;  a  partial  vacuum 
(about  10  c.m.  of  mercury)  is  preserved  in  the  flask. 

The  gas  to  be  analysed  is  measured  over  mercury  into 
a  bell  graduated  and  fitted  with  a  cock ;  a  caoutchouc 
tube  connects  the  bell  to  the  flask.  By  manipulating  the 
cocks,  the  gas  is  caused  to  pass  slowly  from  the  bell  into 
the  flask.  As  it  issues  from  the  platinum  tube  it  meets 
the  incandescent  spiral  and  is  at  once  ignited.  Whilst 
holding  the  tube  in  the  hand  with  its  neck  almost  hori¬ 
zontal,  we  give  it  a  movement  which  turns  the  liquid 
to  the  interior  and  causes  it  continually  to  moisten  the 
sides;  the  hydrofluoric  acid  formed  by  the  combustion  is 
immediately  absorbed  by  the  alkaline  liquid  and  the  glass 
is  not  attacked.  When  the  bell  is  filled  with  mercury 
we  close  the  cock  for  a  moment,  and  after  having  intro¬ 
duced  a  few  c.c.  of  air  we  open  the  cock  again  to  drive 
into  the  flask  the  gas  contained  in  the  tube.  It  is  then 
merely  necessary  to  titrate  the  liquid  in  order  to  find 
the  weight  of  the  hydrofluoric  acid  absorbed. 

Determination  in  the  State  of  Calcium  Fluoride. — To 
determine  the  fluorine  by  weight  we  operate  in  the  same 
manner,  but  substitute  for  the  standard  alkaline  liquid  a 
pure  milk  of  lime.  After  the  combustion,  the  flask  con¬ 
tains  a  mixture  of  lime  and  of  calcium  carbonate  and 
fluoride.  This  mixture  is  poured  into  a  platinum  capsule 
in  which  we  collect  the  washing-waters ;  after  evapora¬ 
tion  on  the  water-bath  we  ignite  to  render  the  calcium 
fluoride  easy  to  filter.  It  is  re- dissolved  in  acetic  acid 
and  evaporated  to  dryness  on  the  water-bath.  After 
having  exhausted  the  residue  with  boiling  water,  we 
filter,  ignite,  and  weigh  the  calcium  fluoride. 

If  we  wish  to  operate  upon  a  very  large  volume  of  gas 
we  may  do  it  without  increasing  the  bulk  of  the  combus¬ 
tion-flask.  It  is  sufficient  to  substitute  for  the  simple 
cock  a  3-way  cock  connected  by  its  third  branch  with  a 
receiver  of  oxygen.  The  products  of  combustion  being 
entirely  absorbed  by  the  reagent,  a  vacuum  is  produced 
in  the  flask  by  the  combustion  itself,  and  to  continue  the 
operation  it  is  merely  necessary  to  introduce  a  new  charge 
of  oxygen.— Bull.  Soc.  Chim.  de  Paris,  vols.  ix.— x  . 
No.  4,  p.  iog. 
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THE  PHOTOGRAPHIC  PROPERTIES  OF  THE 
CERIUM  SALTS. 

By  MM.  AUGUSTE  and  LOUIS  LUMIERE. 

We  know  that  cerium  yields  two  principal  series  of  salts. 
The  former  are  very  stable,  whilst  the  ceric  salts  are 
brought  back  to  the"  lower  stage  of  oxidation  even  by 
feeble  reducing  agents.  Some  among  them,  more 
especially  the  organic  salts,  are  even  reduced  spon¬ 
taneously  as  soon  as  formed,  so  that  hitherto  it  has  not 
been  found  possible  to  isolate  them. 

The  easy  reductibility  of  the  ceric  salts  has  led  us  to 
study  the  aCtion  of  light  upon  these  substances,  and  we 
have  been  able  to  observe  that  this  aCtion  effects  a  rapid 
reduction  which  may  serve  as  a  basis  for  the  establish¬ 
ment  of  interesting  photographic  procedures. 

Among  the  mineral  salts  which  have  yielded  us  the  best 
results  we  may  mention  ceric  sulphate  and  nitrrate  ob¬ 
tained  by  dissolving  ceric  hydroxide  in  sulphuric  or  nitric 
acids.  The  aqueous  solutions  of  these  salts  have  served 
to  saturate  sheets  of  paper,  suitably  sized  and  coated  with 
a  thin  layer  of  gelatin,  which  the  cerium  salt  colours  an 
intense  yellow.  After  drying  in  the  dark,  the  papers  were 
exposed  to  light  under  a  positive  proof.  In  all  the  trans¬ 
parent  parts  the  luminous  rays  reduce  the  ceric  salt  to  the 
cerous  state,  and  the  paper  is  decolorised  at  these  parts. 
This  progressive  decolouration  enables  us  to  follow  the 
aCtion  of  the  light  and  to  stop  the  impression  at  the  proper 
moment. 

The  proof  when  thus  obtained  must  be  treated  with  a 
reagent  capable  of  differentiating  the  cerous  from  the 
ceric  salt,  so  as  to  accentuate  and  fix  the  image.  In  an 
analogous  process  with  the  manganic  salts,  which  we 
have  formerly  published  ( Bulletin  de  la  Soc.  Franyaise  de 
Photographic,  p.  218,  1892),  we  used  the  striking  oxidising 
properties  of  the  manganic  salts  to  form  insoluble 
colouring  matters  with  a  great  number  of  substances  of 
the  aromatic  series.  In  the  same  manner,  if  we  treat  the 
proofs  with  cerium  salts  with  these  reagents  we  form  and 
fix  colouring  matters  at  the  points  where  the  ceric  salt 
has  not  been  reduced  by  the  light.  It  then  suffices  to 
eliminate,  by  washing,  the  excess  of  the  reagent  as  well 
as  the  cerous  salt  to  obtain  a  proof  distinctly  fixed.  It  is 
important  that  the  colouring  substance  produced  should 
be  insoluble,  so  that  it  may  not  be  carried  away  by  the 
washing. 

We  found,  on  considering  their  photographic  utilisation, 
and  on  comparing  the  aCtion  of  the  ferric,  cobaltic, 
manganic,  and  ceric  salts  upon  a  great  number  of  sub¬ 
stances  of  the  aromatic  series,  that  the  ceric  salts  are 
capable  of  yielding  coloured  reactions  much  more 
numerous  than  the  salts  of  the  other  metals. 

Among  the  most  characteristic  reactions  we  may  men¬ 
tion  the  following: — 

In  an  acid  solution  the  proofs  are  grey  with  phenol, 
green  with  aniline  salts,  blue  with  naphthylamine  a, 
brown  with  amido  benzoic  acid,  red  with  parasulphanilic 
acid,  green  with  the  salts  of  orthotoluidine,  &c.  On 
treatment  with  ammonia  the  colour  changes ;  it  be¬ 
comes,  for  instance,  violet  with  aniline,  red  with  methyl- 
amine,  &c. 

Photographic  papers  prepared  with  cerium  salts  possess 
a  much  greater  sensitiveness  than  that  of  the  preparations 
with  ferric  or  manganic  salts. — Comptes  Retidus,  cxvi., 
P-  574- 


Detection  of  Ammonia  with  the  Nessler  Test. — 
L.  L.  de  Koninck. — In  ammoniacal  solutions  the  Nessler 
test  does  not  produce  the  usual  yellowish-brown  precipi¬ 
tate  in  presence  of  alcohol,  nor  even  a  colouration.  The 
reaction  of  ammonia  with  mercuric  chloride  (Bohlig’s 
test)  is  not  prevented  by  alcohol. — Zeitschrift  Analytische 
Chemie,  Part  2,  1893. 
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CHEMICAL  SOCIETY. 

Ordinary  Meeting,  March  16th,  1893. 

Dr.  W.  H.  Perkin,  F.R.S.,  Vice-President,  in  the  Chair. 


Messrs.  Edgar  E.  Horvill  and  Edward  Brooke  were 
formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of 
Messrs.  Ralph  Edward  Brown,  Perranporth,  Truro,  Corn¬ 
wall;  William  Robert  Burnett,  Wiesbaden,  Rollupitiga 
Road,  Colombo,  Ceylon  ;  Joshua  Buchanan,  63,  West 
Cumberland  Street,  Glasgow  ;  Robert  Cecil  T.  Evans, 
Swan's  Nest,  Stratford-on-Avon  ;  Sorabji  Manekji  Kaka, 
M.R.C.S.,  Karachi,  Sind,  India  ;  Raffaello  Nasini,  Padua  ; 
John  Wilkinson,  Gas  Works,  Drighlington,  Yorks. 

Of  the  following  papers  those  marked  *  were  read  : — 

*131.  “  The  Limits  of  Accuracy  of  Gold  Bullion  Assay¬ 
ing,  and  the  Losses  of  Gold  Incidental  to  it."  By  T.  K. 
Rose. 

Some  of  the  causes  of  the  errors  in  the  assay  of  gold 
bullion  by  the  ordinary  method  are  referred  to,  and  it  is 
shown  that — 

1.  A  higher  degree  of  accuracy  is  attained  if  the  weigh¬ 
ings  be  made  with  the  precautions  recommended  by 
Kohlrausch  and  others  on  a  balance  indicating  differences 
of  o'oi  per  1000  (£  grm.),  instead  of  o'oy  per  1000,  which 
is  the  smallest  difference  shown  on  ordinary  assay 
balances. 

2.  Differences  either  in  the  amount  of  copper  present 
to  the  extent  of  only  16  parts  per  1000  of  alloy,  or  in  the 
amount  of  silver  added  to  the  extent  of  3  per  cent,  pro¬ 
duce  alterations  in  the  “  surcharge  ”  of  about  0^05  and 
o'  1  per  1000  respectively,  the  “  surcharge  ”  being  the 
difference  in  weight  between  the  gold  existent  in  the 
assay  piece  originally  taken  and  the  cornet  finally 
obtained ;  it  is  the  algebraical  sum  of  the  gold  lost  and 
the  silver  remaining  undissolved  by  the  acids.  The  re¬ 
duction  in  the  surcharge  due  to  the  presence  of  antimony, 
zinc,  tellurium,  iron,  or  nickel  is  also  given. 

It  therefore  follows  that,  in  order  to  ensure  accuracy, 
check  assays  must  be  made  on  alloys  of  the  same  com¬ 
position  as  those  under  examination. 

3.  The  want  of  uniformity  of  temperature  ordinarily 
prevailing  in  the  muffle  furnace  during  cupellation  causes 
variations  in  the  surcharge.  The  temperatures  of  the 
different  parts  of  a  muffle  at  the  Royal  Mint  were  taken 
during  cupellation  by  a  thermoelectric  pyrometer — con¬ 
sisting  of  a  platinum  and  rhodioplatinum  couple — on 
three  occasions,  from  which  it  appears  that  the  mean 
temperature  of  the  muffle  was  1063-7°.  At  this  tempera¬ 
ture  a  rise  of  about  5°  is  found  to  be  accompanied  by  a 
reduction  in  the  surcharge  of  about  o'oi  per  1000. 

If  attention  be  paid  to  these  points,  the  gold  in  bullion 
of  a  high  degree  of  purity  can  be  determined  within  a 
range  of  +0-02  per  1000,  the  limits  of  accuracy  having 
been  previously  considered  to  be  -J-o'io  per  1000.  This 
extreme  degree  of  accuracy  is  only  possible  if  the  check 
gold  be  pure. 

In  the  second  pait  of  the  paper  the  losses  of  gold  in 
bullion  assaying  are  estimated.  They  are  due  to  (1) 
absorption  by  the  cupel  ;  (2)  volatilisation  in  the  muffle  ; 
(3)  dissolution  in  the  parting  acid. 

The  results  of  a  number  of  assays  are  given,  the  gold 
haying  been  in  each  case  recovered  from  the  cupels  and 
acids,  and,  after  the  gold  so  recovered  has  been  allowed 
for,  the  loss  by  volatilisation  is  estimated  by  difference. 
The  losses,  in  parts  per  1000,  observed  in  the  assay  of 
standard  gold  (gi6'6  fine)  were  as  in  accompanying  Table. 

A  and  B  are  means  of  four,  and  C  a  mean  of  three, 
determinations.  Other  results  are  also  given. 

The  determination  of  the  amount  of  gold  volatilised  is 
only  approximate,  as  the  result  obtained  represents  the 


A. 

B. 

C. 

In  cupel  . . 

••  o‘5i3 

0-36 

0-51 

,,  first  acid  . . 

? 

O'OI 

0-03 

,,  second  acid 

..  0'0I2 

0'02 

0-04 

Volatilised 

. ,  0-075 

°'°5 

0-06 

Total  loss 

..  o'6oo 

°'44 

offlq 

algebraical  sum  of  the  errors  in  several  estimations  added 
to  the  true  amount.  However,  it  probably  usually  lies 
between  07  and  o*x  per  1000. 

*132.  “  The  Volatilisation  of  Gold."  By  T.  K.  Rose. 

The  loss  of  gold  involved  in  the  fusion  of  the  pure 
metal  and  its  alloys  was  investigated  by  subjecting  small 
test  pieces  of  from  07  to  2  grms.  in  weight  to  a  high 
temperature  under  varying  conditions  on  bone-ash  cupels 
placed  in  a  muffle.  The  work  may  be  considered  to  be  a 
continuation  of  the  researches  of  James  Napier  (J.  Chem. 
Soc.,  x.,  229  ;  xi.,  171).  The  temperatures  varied  from 
1045°  t0  I30°°>  and  were  measured  by  either  a  platinum 
and  rhodioplatinum  couple  or  the  optical  pyrometer 
devised  by  M.  le  Chatelier.  The  losses  of  gold  could  not 
be  measured  by  the  alteration  of  the  mass  of  the  test 
pieces  in  the  muffle  owing  to  absorption  of  gases,  which 
sensibly  augment  the  weight  of  the  gold  buttons.  The 
true  loss  was  found  by  assaying  the  buttons  after  fusion. 

A  considerable  number  of  results  are  quoted.  The 
chief  points  of  interest  to  which  attention  is  drawn  are 
that : — - 

1.  An  increase  in  the  loss  of  gold  takes  place  when  the 
temperature  is  high,  pure  gold  losing  four  times  as  much 
at  1245°  as  at  1090°. 

2.  A  large  amount  of  gold  is  volatilised  in  an  atmo¬ 
sphere  mainly  consisting  of  carbonic  oxide,  while  a  small 
amount  is  lost  in  coal  gas. 

3.  A  comparatively  small  amount  of  gold  is  carried 
away  by  the  more  volatile  metals,  copper  appearing  to 
exert  an  exceptional  action  ;  metals  which  are  easily 
volatilised  do  not  appear  to  be  completely  driven  off  by 
the  highest  temperatures  attained  in  the  experiments. 

4.  A  large  proportion  of  gold  is  lost  in  the  case  of 
alloys  which  form  flat  buttons  on  the  cupel,  and,  con¬ 
versely,  a  small  proportion  is  lost  from  spherical  ones, 
although  the  surface  actually  exposed  is  greater  in  the 
latter  case  than  in  the  former.  A  current  of  air  or  gas 
passing  over  the  buttons  does  not  seem  to  increase  the 
loss,  provided  the  surface  of  the  molten  metal  remain  at 
rest.  These  results  point  to  the  conclusion  that  the  con¬ 
ditions  which  lower  the  surface  tension  of  the  gold  button 
simultaneously  raise  the  vapour  pressure  of  the  gold. 

Discussion. 

Professor  Roberts- Austen  said  that,  prior  to  the  last 
few  weeks,  he  should  certainly  have  considered  that  the 
accuracy  of  an  assay  of  gold  was  comprised  within  a 
range  of  -^2/10,000.  Mr.  Rose  had,  however,  tracked  the 
errors  to  their  respective  sources,  and  had  shown  that  a 
still  higher  degree  of  accuracy  can  be  attained  in  ordinary 
work.  It  was  not  a  little  remarkable  that  although 
Princep  (one  of  the  best  Assay  Masters  who  ever  held 
that  important  office)  had  clearly  indicated  in  1827  the 
importance  of  knowing  the  variations  of  temperature  in 
an  assay  muffle,  no  one  had  attacked  the  problem  until 
Mr.  Rose  took  it  in  hand.  Although  questions  connected 
with  assaying  did  not  often  come  before  the  Society,  they 
were  matters  to  which  the  fathers  of  chemistry  had  given 
much  attention.  He  might  remind  the  Society  that, 
apart  from  their  scientific  interest,  these  minute  questions 
connected  with  assaying  assumed  considerable  industrial 
importance.  During  his  connection  with  the  Mint, 
extending  over  more  than  twenty  years,  he  had  been 
responsible  for  the  standard  pureness  of  more  than  600 
tons  of  gold,  the  value  of  which  was  over  80  millions 
sterling.  As  regards  the  number  of  assays  made,  he  and 
his  two  colleagues,  the  Assistant  Assayers,  had  made  in 
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the  past  year  no  fewer  than  30,000  assays  of  gold,  and 
they  had  every  reason  to  believe  that  their  average 
accuracy  was  110,000th  part. 

*133.  "Note  on  the  Boiling-point  of  Nitrous  Oxide  at 
Atmospheric  Pressure ,  and  on  the  Melting-point  of  Solid 
Nitrous  Oxide.”  By  William  Ramsay,  F.R.S.,  and 

John  Shields,  Ph.D.,  B.Sc. 

The  boiling-point  of  the  liquid  nitrous  oxide  was  found 
by  means  of  a  constant  volume  thermometer  filled  with 
hydrogen  to  be  -8g8°;  and  the  melting-point  of  the 
solid  to  be  —  io2-3°.  The  method  adopted  is  one  in 
which  the  errors  due  to  the  gas  in  the  stem  of  the  thermo¬ 
meter  not  being  at  the  same  temperature  as  that  in  the 
bulb  and  to  the  alteration  of  the  capacity  of  the  bulb  by 
change  of  temperature  are  eliminated. 


*134.  “  The  Isomerism  of  the  Paraffinic  Aldoximes .” 
By  Wyndham  R.  Dunstan  and  T.  S.  Dymond. 

Several  attempts  have  been  made  during  recent  years 
to  obtain  evidence  of  an  isomerism  in  the  series  of 
paraffinic  aldoximes  similar  to  that  which  has  been 
observed  and  studied  in  a  number  of  the  corresponding 
benzenoid  derivatives.  These  attempts  have  so  fai  been 
unsuccessful,  and,  in  faff,  it  has  been  concluded  from  the 
recent  experiments  of  Dollfus  ( Bcr .,  1892,  1908)  that 
paraffinic  aldoximes  exist  only  in  one  form.  The  fadt 
that  the  paraffinic  aldoximes  were,  until  recently,  known 
only  in  the  liquid  condition  has,  however,  made  such 
enquiries  difficult  if  not  inconclusive.  The  problem  has 
assumed  a  new  aspedt  since  the  authors’  discovery  that 
acetaldoxime  could  be  crystallised,  and  that  when  heated 
for  some  time  above  their  melting-point  (m  p.  46-5°)  the 
crystals  gradually  undergo  isomeric  change  into  a  modifi¬ 
cation  which  is  liquid  at  the  ordinary  temperature,  but 
which,  on  cooling,  slowly  changes  back  again  into  the 
crystalline  form.  The  physical  differences  between  the 
two  isomerides  are  for  the  most  part  very  slight,  there 
being  but  small  differences  in  their  relative  densities  and 
magnetic  rotations.  Further  experiments  have  been 
made  in  order  to  compare  these  two  modifications  with 
the  two  isomeric  benzaldoximes  discovered  by  Beckmann, 
and,  if  possible,  to  determine  the  nature  of  the  isomerism. 
Chemical  experiments  with  the  two  modifications  of 
acetaldoxime  are  difficult  to  carry  out,  owing  to  their 
instability  and  especially  to  the  circumstance  that  the 
liquid  modification  cannot  be  obtained  free  from  its 
someride. 

When  a  died  on  by  acetic  anhydride  neither  modifica¬ 
tion  furnishes  any  appreciable  quantity  of  acetonitrile, 
except  at  temperatures  near  ioo°.  By  working  under 
conditions  whereby  the  occurrence  of  isomeric  change  is 
minimised,  the  crystalline  acetaldoxime  is  converted  by 
acetic  anhydride  into  a  liquid  acetyl  derivative  which  is 
so  unstable  that  it  cannot  be  isolated  in  the  pure  state  ; 
it  decomposes  when  distilled,  even  under  reduced  pres¬ 
sure.  It  is  hydrolysed  by  water  as  well  as  by  dilute 
alkalis,  yielding  acetic  acid  and  the  aldoxime.  The  liquid 
acetaldoxime  also  furnishes  an  acetyl  derivative,  which 
apparently  is  identical  with  that  obtained  from  the  crys¬ 
talline  isomeride.  In  some  cases  the  adtion  of  acetic 
anhydride  on  both  modifications  has  led  to  the  production 
of  a  small  quantity  of  hy droxy acetylaldoxime  ( diacethy - 
droxamic  acid),  CH3C(OH)NO(COCH3>,  a  solid  crystal¬ 
line  substance  melting  at  87-5“. 

Both  modifications  of  acetaldoxime  are  converted  by 
hydrogen  chloride  into  the  same  crystalline  hydrochloride 
(CH3CH  :  N-OH.HCl),  a  very  hygroscopic  substance. 

By  the  adtion  of  phosphoric  chloride  at  a  low  tempera¬ 
ture  on  an  ethereal  solution  of  the  crystalline  acetal¬ 
doxime  a  produdt  is  obtained  which  on  hydrolysis  gives 
ammonia  and  acetic  acid  as  well  as  methylamine  and 
formic  acid.  A  determination  of  the  quantity  that  is 
formed  of  each  of  these  substances  has  shown  that  90  per 
cent  of  the  aldoxime  is  converted  into  ammonia  and 
acetic  acid,  and  the  remainder  into  methylamine  and 
formic  acid.  When  adted  on  by  phosphoric  chloride  at  a 


higher  temperature,  the  liquid  acetaldoxime  is  converted 
into  a  produdt  which  on  hydrolysis  furnishes  the  same 
produdts  as  the  crystalline  modification,  and  in  almost  the 
same  proportion. 

On  the  other  hand,  the  two  isomerides  afford  only 
ammonia  and  acetic  acid  when  adted  on  by  phosphorous 
chloride. 

Propionaldoxime,  C2H5‘CH  :  NOH,  has  hitherto  been 
known  only  as  a  liquid  (b.  p.  1320) ;  it  may,  however,  be 
crystallised  by  cooling  it  to  about  - 120,  and  thoroughly 
stirring  the  liquid.  The  crystals  closely  resemble  those 
of  acetaldoxime  in  appearance ;  they  melt  at  22°,  that  is, 
24'5°  lower  than  the  acetic  compound.  If  it  be  melted 
and  the  resulting  liquid  be  heated  for  some  time,  pro¬ 
pionaldoxime  gradually  undergoes  an  isomeric  change 
similar  to  that  suffered  by  acetaldoxime,  being  converted 
into  a  liquid  which  cannot  be  made  to  crystallise  by  any 
means  unless  it  be  cooled  below  -  io°,  when  crystals  of 
the  other  modification  separate,  and  by  degrees  entire  re¬ 
conversion  into  this  form  takes  place. 

There  is  only  a  slight  difference  in  the  relative  densities 
of  the  two  modifications.  Phosphoric  chloride  adts  on  a 
well-cooled  ethereal  solution  of  the  crystalline  propion¬ 
aldoxime,  and  when  the  mixture  is  poured  into  water 
ammonia  and  propionic  acid  are  produced  as  well  as 
ethylamine  and  formic  acid.  About  94  per  cent  of  the 
aldoxime  is  converted  into  ammonia  and  propionic  acid, 
and  about  6  per  cent  into  ethylamine  and  formic  acid. 

When  adted  on  by  phosphorous  chloride,  however,  it 
affords  only  ammonia  and  propionic  acid. 

Isobutyric  aldoxime  is  a  liquid  (b.  p.  i39'5°)  which  does 
not  crystallise  even  when  cooled  to  — 8o°.  When  acted 
on  by  phosphoric  chloride,  about  60  per  cent  of  the 
aldoxime  is  converted  into  ammonia  and  isobutyric  acid, 
and  about  40  per  cent  into  isopropylamine  and  formic 
acid. 

It  would  appear  from  these  results  that  further  study  is 
requisite  to  establish  criteria  of  stereochemical  isomerism 
in  the  case  of  these  oximes.  It  would  seem  that  the 
adtion  of  phosphoric  chloride  in  particular  is  attended 
with  structural  isomeric  change,  and  that  the  produdtion 
by  Beckmann’s  method  of  two  acids  and  two  amines  can¬ 
not  be  regarded  as  evidence  of  the  existence  in  the  com¬ 
pound  of  two  stereochemical  forms  of  the  original  oxime, 
as  has  been  suggested  by  Hantzsch,  in  the  case  of  certain 
ketoximes. 

It  has,  therefore,  been  determined  to  submit  the  two 
isomeric  benzaldoximes  to  a  more  minute  examination 
■  than  they  have  hitherto  received;  these  aldoximes  being 
seledted,  rather  than  any  of  the  paraffinoid  compounds, 
on  account  of  their  greater  stability.  Progress  has  already 
been  made  with  this  work. 

135.  “  The  Mineral  Waters  of  Askern,  in  Yorkshire 
By  C.  H.  Bothamley. 

Although  the  mineral  waters  of  Askern  have  a  well- 
established  reputation  in  the  treatment  of  chronic  rheum¬ 
atism  and  of  skin  diseases,  no  analyses  of  them  have  been 
made  since  those  of  Lankester  and  West  in  or  about  the 
year  1840. 

There  are  at  present  four  wells  or  springs  in  the  peat 
common,  on  the  edge  of  which  the  village  of  Askern 
stands,  and  to  each  of  these  is  attached  a  pump  room  and 
a  suite  of  baths.  The  author  has  examined  samples  of 
the  waters  collected  at  intervals  extending  over  a  period 
of  nearly  two  years.  They  are  surface  or  shallow  spring 
waters,  and  are  mainly  solutions  of  calcium  and  magne¬ 
sium  carbonates  and  sulphates,  containing  a  large 
quantity  of  dissolved  peaty  matter  and  a  considerable 
amount  of  hydrogen  sulphide  ;  minute  traces  of  iodine 
and  lithium,  but  neither  bromine  or  potassium,  were 
detected.  The  approximate  composition  of  the  four 
waters,  in  grms.  per  litre,  is  given  in  the  Table. 

It  is  pointed  out  that  the  produdtion  of  the  sulphuretted 
hydrogen  is  probably  due  to  the  adtion  of  an  organism, 
although  hitherto  the  author  has  failed  in  isolating  one. 
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Mother  Close 

Terrace 

Charity 

Manor 

Well. 

Baths. 

Baths. 

Baths. 

Calcium  carbonate  . 

.  0-8417 

0-8232 

0-6825 

0'66g8 

,,  silicate.. 

.  0-0281 

0-0262 

0-0443 

CT044Q 

,,  sulphate 

.  0-5222 

0-4434 

0-4938 

0-5151 

Magnesium  sulphate . 

•  0-3874 

0-4288 

0-7184 

06834 

Sodium  chloride  .  . 

.  0-0346 

0-0989 

o-ngo 

0-1205 

,,  sulphate  . 

.  0-0426 

0-0220 

0-0659 

0-0599 

Total . 

.  1-8566 

1-8425 

2-1239 

2-0936 

Hydrogen  sulphide  . 

.  56-70.0. 

49-5  C.C. 

34-80. c. 

37-3  C.C. 

136.  “Note  on  the  Distribution  of  Acidic  and  Alkalinic 
Radicles  in  a  Solution  containing  Calcium ,  Magnesium, 
Carbonates,  and  Sulphates  ;  and  on  the  Composition  of 
Mineral  Waters."  By  C.  H.  Bothamley. 

In  examining  the  mineral  waters  of  Askern,  it  was 
found  that  the  precipitate  formed  when  the  “  free  ”  carbon 
dioxide  was  expelled  was  almost  pure  calcium  carbonate, 
and  contained  the  merest  trace  of  magnesium,  although 
this  element  was  present  in  considerable  quantity.  DireCt 
experiments  show  that  an  excess  of  well-washed  precipi¬ 
tated  magnesium  carbonate  completely  precipitates  cal¬ 
cium  from  a  solution  of  calcium  sulphate  in  the  absence 
of  “  free  ”  carbon  dioxide,  and  that  there  is  practically  no 
reverse  aCtion  when  a  solution  of  magnesium  sulphate  is 
placed  in  contadt  with  a  large  excess  of  precipitated 
calcium  carbonate.  When  solutions  of  calcium  carbonate 
and  magnesium  sulphate  are  mixed  together  and  the 
“  free  ”  carbon  dioxide  is  expelled  by  the  action  of  heat  or 
by  the  passage  of  a  current  of  hydrogen,  the  precipitate 
contains  only  a  mere  trace  of  magnesium.  The  same 
result  is  obtained  when  a  solution  of  magnesium  carbonate 
is  mixed  with  a  solution  of  calcium  sulphate  and  the 
“  free  ”  carbon  dioxide  is  expelled  by  a  current  of 
hydrogen. 

The  existing  thermochemical  data  afford  no  explanation 
of  these  results. 

The  author  concludes  that  if  we  put  aside  the  question 
of  ionic  dissociation  in  solution,  and  represent  mineral 
waters  and  similar  solutions  of  calcium,  magnesium,  and 
the  carbonic  and  sulphuric  acid  radicles  as  containing 
salts  as  such,  the  sulphuric  radicle  must  be  regarded  as 
combining  by  preference  with  magnesium  and  not  with 
calcium,  as  is  generally  supposed.  In  the  case  of  the 
Askern  waters  this  view  is  supported  by  their  therapeutic 
action. 

137.  “A  Magnesium  Compound  of  Diphenyl.”  By 
W.  R.  Hodgkinson. 

The  energetic  manner  in  which  ammonia  gas  and  some 
ammonium  salts  are  decomposed  by  magnesium  suggested 
that  perhaps  benzenoid  amines,  and  especially  anilids, 
might  give  metallic  derivatives.  Magnesium,  however, 
is  entirely  without  aCtion  on  dry  aniline,  toluidine,  and 
other  similar  alkaloids ;  and  form-  and  acetanilid  and 
even  phthalanil  are  unaffected  when  passed  over  the 
metal  heated  to  about  400°. 

When  phenylhydrazine  is  warmed  with  magnesium, 
either  in  the  form  of  filings,  ribbon,  or  wire,  aCtion  begins 
at  about  150°;  using  filings,  if  not  carefully  controlled, 
the  aCtion  becomes  almost  explosive,  the  temperature 
attained  being  frequently  sufficient  to  inflame  the  pro¬ 
ducts.  The  products  which  volatilise  during  the  process 
are  aniline,  benzene,  ammonia,  and  nitrogen  ;  a  compound 
containing  the  metal  being  left  in  the  retort. 

The  magnesium  compound  is  a  solid,  nearly  white  sub¬ 
stance  ;  it  does  not  volatilise,  but  on  heating  the  contents 
of  the  retort  in  which  the  operation  has  been  conducted 
to  nearly  a  red  heat,  an  oil  distils  over  from  which  a  small 
quantity  of  diphenyl  may  be  isolated.  On  admitting  air 
into  the  retort  before  it  is  quite  cold,  the  substance  turns 
brown,  and  in  most  instances  inflames.  Water  has  a 
similar  effect  on  the  hot  substance. 

Boiling  benzene,  and  especially  cymene,  dissolve  a 
metallic  compound  which  is  deposited  partly  on  cooling 


and  partly  on  evaporating  off  the  solvent  in  a  vacuum  as 
a  brown  amorphous  powder ;  this  takes  fire  on  very  gently 
heating  it  in  air,  magnesium  oxide  and  much  charcoal 
being  left. 

As  yet  the  analysis  of  different  preparations  of  this 
substance  have  not  been  very  satisfactory.  It  certainly 
does  not  contain  much,  if  any,  nitrogen  as  an  essential 
element,  the  highest  percentage  found  being  ij  ;  this  ap¬ 
pears  to  be  derived  from  some  nitrogen  compound  formed 
by  a  secondary  aCtion  and  not  from  a  magnesium  phenyl¬ 
hydrazine  or  magnesium  aniline. 

The  unmistakable  production  of  diphenyl  on  heating 
the  magnesium  compound  is  suggestive  of  the  presence 
of  magnesium  diphenyl  as  one  of  the  products. 

The  author  wishes  to  reserve  the  further  investigation 
of  the  interaction. 

138.  “ Note  on  Acetanhydrocilric  Acid.  By  Felix 
Klingemann. 

The  author  points  out  that  the  acetylanhydrocitric  acid 
described  by  Easterfield  and  Sell  (Trans.,  1892,  1003)  had 
been  previously  prepared  and  studied  by  himself  (Berichte, 
1889,  983)  ;  he  adversely  criticises  several  of  their  state-, 
ments,  and  quotes  analyses  of  the  silver  salts  of  citro- 
dianilic  and  citro-/-to!uidic  acids,  proving  that  both  are 
mon-acids. 

139.  “  The  Dissolution  of  Gold  in  a  Solution  of  Potas¬ 
sium  Cyanide."  By  R.  C.  Maclaubin,  B.Sc. 

The  study  of  the  conditions  contributory  to  the  dissolu¬ 
tion  of  gold  in  solutions  of  potassium  cyanide  is  become 
of  importance,  owing  to  the  recent  use  of  this  agent  in 
extracting  gold  from  poor  ores.  The  nature  of  the 
changes  is  disputed ;  Eisner  originally  expressed  the 
interaction  by  the  equation — 

4Au  +  8KCN  +  02+20H2  =  4AuCN-KCN-F4K0H, 
but  McArthur,  in  a  recent  paper,  has  called  in  question 
the  necessity  of  oxygen  being  present.  It  is  a  remarkable 
faCt  in  connection  with  the  process  that  the  tate  of  dis¬ 
solution  of  the  gold  decreases  as  the  concentration  of  the 
cyanide  solution  increases. 

It  is  shown  that  dissolution  of  the  metal  is  conditioned 
by  oxygen,  and  that  the  amounts  of  oxygen  absorbed  and 
of  gold  dissolved  are  in  the  ratio  O  :  2Au.  Furthermore, 
it  is  shown  that  the  rate  of  dissolution  varies  with  the 
strength  of  the  solution,  and  that  it  passes  through  a 
maximum  in  passing  from  dilute  to  concentrated  solu¬ 
tion  ;  this  variation  is  traced  to  a  decrease  in  solubility  of 
oxygen  in  solutions  of  potassium  cyanide  as  the  concen¬ 
tration  increases. 


Annual  General  Meeting,  March  27 th,  1893. 

Prof.  A.  Crum  Brown,  F.R.S.,  President,  in  the  Chair. 


The  President  delivered  an  address,  of  which  the 
following  is  an  abstract : — 

The  numerical  position  of  the  Society  is  as  follows : — 


Number  of  Fellows,  March,  1892 .  1825 

Since  elected  who  have  paid  admission  fees  ..  128 


1953 

Removed  on  account  of  non-payment  of  sub¬ 
scriptions  . 20 

Withdrawn . 18 

Deceased  .  ..  20 

-  58 


Present  number  of  Fellows .  1895 

Foreign  Members  (1892) . 30 

Since  elected .  5 

Present  number  of  Foreign  Members  ....  35 


Twenty  P'ellows  have  died  within  the  year  : — G.  S. 
Bowler,  H,  N.  Draper,  John  Hooker,  A,  W.  von  Hofmann, 
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F.  C.  Hills,  W.  E.  Ivey,  Hodgson  Jones,  Dr.  G.  D.  Long- 
staff,  W.  H.  Michael,  G.  H.  Makins,  J.  S.  Merry,  Dr.  T. 
H.  Rowney,  John  S.  Sieber,  Professor  C.  Schorlemmer, 
A.  Norman  Tate,  Thomas  Taylor,  Dr.  Thos.  Walton,  J. 
Septibo  Ward,  Dr.  J.  Forbes  Watson,  Mattieu  Williams. 

Eighteen  Fellows  have  withdrawn  : — Thomas  Akitt, 
Dr.  James  Bell,  Edward  Dillon,  J.  V.  Elsden,  J.  C. 
Husband,  W.  E.  Halse,  Farmer  Hall,  E.  T.  Kensington, 
Lawrence  Levy,  Chas.  O’Neill,  Dr.  G.  S.  W.  Ogg, 
Magnus  Ohren,  G.  A.  Parkinson,  H.  F.  Pasley,  Edward 
Purser,  A.  H.  Tapp,  E.  W.  Wiltshire,  Dr.  George  Wilson. 

The  names  of  twenty  Fellows  have  been  removed  from 
the  Register: — James  Anderson,  Dr.  J.  B.  Battershall, 
Frank  Calder,  G.  E.  R.  Ellis,  D.  R.  S.  Galbraith,  G.  W. 
S.  Howson,  J.  J.  Hickey,  A.  C.  M.  Ingram,  George 
Lloyd,  H.  Oliver  Mintz,  J.  W.  O’Connor,  C.  T.  Rhodes, 
E.  Reckett,  W.  Symons,  H.  L.  Schubert,  H  L.  Sulman, 
Stanley  Southam,  T.  B.  Tyson,  Dr.  F.  W.  Traphagen, 
M.  Whitley  Williams. 

Professors  Emil  Fischer,  Carl  Graebe,  Adolph  Liben, 
Hugo  Schiff,  and  Th.  Schloesing  have  been  eleded 
Foreign  Members. 

No  fewer  than  139  communications  are  recorded  in  the 
Proceedings,  this  being  the  largest  number  yet  contributed 
to  the  Society  in  a  single  session. 

The  1892  volume  of  the  Transactions  contains  ninety 
papers,  occupying  1096  pages,  while  the  Abstrads  occupy 
1536  pages. 

From  the  commencement  of  this  year,  the  Abstrads 
have  been  so  paged  that  it  will  be  possible  to  bind  them 
in  two  sections,  the  one  sedion  to  include  all  papers  on 
organic  chemistry,  the  other  the  remaining  branches ; 
this  arrangement  has  been  adopted  by  the  Council  in  the 
belief  that  it  will  tend  to  promote  continuity  and  facilitate 
reference. 

The  Council  have  resolved  that  a  subjed  index  of  the 
original  communications  published  in  the  Society’s 
Journal  during  the  years  1873 — 1892  inclusive  shall  be 
published.  It  is  suggested  that  this  shall  be  a  true  index 
and  not  a  mere  recital  of  titles  ;  the  precise  form  it  shall 
take  is,  therefore,  under  consideration. 

Two  “  Memorial  Ledures”  have  been  delivered  during 
the  year,  commemorating  the  work  of  two  deceased 
Foreign  Members,  Hermann  Kopp  and  Jean  Servais  Stas  : 
that  on  Stas  was  prepared  by  Professor  Mallet,  and  that 
on  Kopp  by  the  Treasurer,  Professor  Thorpe;  the  Society 
and  chemists  generally  will  undoubtedly  feel  that  they 
are  much  indebted  to  both  of  these  two  gentlemen  when 
the  two  memoirs  are  placed  in  their  hands.  In  the  first 
of  these  ledures,  Professor  Mallet,  besides  referring  to 
Stas’s  work,  has  carefully  considered  its  bearings  and 
has  indicated  diredions  in  which  enquiries  may,  with 
advantage,  be  now  carried  on  ;  the  example  that  he  has 
set  will  undoubtedly  be  of  great  service  in  the  preparation 
of  similar  memoirs.  The  Council  have  resolved  to  print 
an  extra  number  of  copies  of  such  ledlures,  and  when  in 
possession  of  a  sufficient  number  to  form  a  volume,  to 
issue  them  in  a  separate  form. 

Among  the  Fellows  deceased  during  the  year  there 
are  two  whose  services  to  the  Society  have  been  of  an 
altogether  special  charader — Professor  von  Hofmann  and 
Dr.  G.  B.  Longstaff ;  special  resolutions  of  condolence 
have  been  passed  by  the  Council  and  communicated  to 
their  families.  Von  Hofmann’s  work  will  be  considered 
in  the  coming  Hofmann  Memorial  Ledure.  In  Dr. 
Longstaff  the  Society  loses  one  of  its  original  Fellows,  of 
whom  now  very  few  remain.  He  was  a  very  adive 
member  of  the  Society  in  early  days,  and  within  recent 
years  his  munificence  secured  the  establishment  of  the 
Research  bund;  owing  to  his  stipulation  that  a  medal 
should  be  awarded  at  least  triennially  to  a  Fellow  of  the 
Society  in  lecognition  of  the  value  of  his  researches,  Dr. 
Longstaff’s  name  will  ever  remain  associated  with  the 
Society  and  with  chemical  science,  as  the  Council  deter¬ 
mined  that  the  medal  should  be  known  as  the  Longstaff 
Medal.  & 


Towards  the  close  of  the  year,  an  address,  offering  the 
Society’s  congratulations  on  the  occasion  of  the  celebra¬ 
tion  of  its  twenty-fifth  anniversary,  was  forwarded  to  the 
Ber.  Dents.  Cliem.  Gesell. 

An  address  from  the  Society  was  presented  to  M. 
Pasteur  on  the  occasion  of  his  70th  birthday. 

Communications  were  addressed  by  the  Foreign  Secre¬ 
tary  to  the  University  of  Padua  on  the  occasion  of  the 
Galileo  celebration,  and  to  the  Committee  in  Stockholm, 
charged  with  the  eredion  of  a  memorial  to  Scheele  in 
response  to  invitations  to  the  Society  to  take  part  in 
these  proceedings. 

The  Council  are  indebted  to  Mr.  E.  H.  Wollaston  for 
the  presentation  of  a  valuable  proof  engraving  of  a 
portrait  of  Wollaston. 

Very  considerable  additions  have  been  made  to  the 
library  during  the  year. 

The  subjedl  of  the  admission  of  women  as  Fellows, 
which  has  been  several  times  discussed  by  the  Council, 
has  been  again  brought  under  consideration  during  the 
year,  but  without  any  resolution  being  arrived  at  to  pro¬ 
pose  an  alteration  in  the  Bye-laws.  It  appeared  to  be 
generally  felt  that,  although  there  is  no  objedtion  in 
principle  to  the  admission  of  women  as  Fellows,  the  case 
in  their  favour  is  not  clearly  established  by  any  consider¬ 
able  number  of  applications. 

During  the  long  vacation  the  meeting  room  was  entirely 
reconstrudted,  with  the  result  that  a  very  considerable  air 
space  has  been  gained,  tending  to  the  better  ventilation 
of  the  room  ;  additional  accommodation  both  in  sitting 
space  and  in  entrances  and  exits  has  also  been  secured ; 
and  provision  has  been  made  for  the  entrance  of  fresh  air 
into,  and  for  the  removal  of  vitiated  air  from,  the  room. 
The  eledric  light  has  been  substituted  for  gas  in  all  the 
rooms.  The  apartments  were  redecorated  throughout. 

The  strudlural  alterations  were  planned  and  their 
execution  superintended  by  Mr.  Martin  L.  Saunders,  and 
the  alterations  and  redecoration  of  the  rooms  have  been 
carried  out  by  Messrs.  Colls  and  Sons.  The  installation 
of  the  eledric  lighting  was  planned  by  Prof.  Ayrton,  to 
whom  the  Society  is  under  great  obligation  for  the 
amount  of  time  and  thought  he  has  expended  on  the 
work.  The  business  of  wiring  the  building  and  fixing  the 
fittings  for  the  eledric  light  was  entrusted  to  Messrs. 
Spagnoletti  and  Crookes,  and  the  brackets,  pendants,  &c., 
were  supplied  by  Messrs.  Faraday  and  Sons. 

£  s.  d. 

The  cost  of  the  strudural  alterations  (in¬ 
cluding  archited’s  fee)  have  been  ..  1113  14  10 

The  eledric  light  installation  having  cost  289  o  6 


£1402  15  4 

It  is  a  matter  of  congratulation  to  the  Society  that  the 
Treasurer  has  been  able  to  pay  these  large  extra  expenses, 
and  at  the  same  time  to  carry  forward  the  necessary 
working  balance,  without  touching  the  Society’s  funded 
property. 

In  the  latter  part  of  his  address  the  President  discusses 
the  history  of  the  phlogistic  theory,  and  its  gradual  dis¬ 
placement  by  more  modern  views. 

Dr.  Armstrong  proposed  a  vote  of  thanks  to  the 
President,  coupled  with  the  request  that  he  allow  his 
address  to  be  printed.  In  the  course  of  his  remarks,  he 
said  that  during  the  past  two  years,  for  the  first  time  in 
the  history  of  the  Society,  the  President  had  been  a 
Fellow  from  beyond  the  Border, — a  fad  of  much  import¬ 
ance,  as  proving  that  they  were  in  no  sense  a  mere 
metropolitan  society,  and  that  they  both  desired  to  secure, 
and  were,  indeed,  successful  in  securing,  the  cooperation 
of  British  chemists  generally.  Dr.  Gladstone  seconded 
the  motion,  which  was  carried  by  acclamation.  The 
President  having  thanked  the  meeting, 

Mr.  Holland  Crompton,  the  Senior  Auditor,  in  the 
absence  of  the  Treasurer  abroad,  gave  an  account  of  the 
balance  sheet  duly  audited  by  Mr.  Dymond,  Dr.  Lawson, 
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and  himself.  Prof.  Thomson  subsequently  contrasted 
the  chief  items  of  expenditure  during  this  and  the  previous 
year.  The  receipts  by  admission  fees  and  subscriptions 
had  been  £3771  ns.  qd.  as  against  £3545  in  the  previous 
year;  and  £424  15s.  3d.  had  been  realised  by  the  sale  of 
the  Journal,  instead  of  only  £408  7s.  4d.  The  Journal 
had  cost  £2745  7s.  4d.  instead  of  £2798  15s.  rod.  ;  £327 
is.  id.  had  been  expended  on  the  library ;  the  alterations 
had  been  effected  at  a  cost  of  £1402  15s.  4d. ;  the  total 
expenditure  being  £5287  is.;  so  that  the  ordinary  expen¬ 
diture  had  been  £3884  5s.  8d.  as  against  £3989  is.  6d.  in 
the  previous  year.  Grants  amounting  to  £200  had  been 
made  from  the  Research  Fund. 

A  vote  of  thanks  to  the  Treasurer  was  proposed  by  Dr. 
Russell,  who  dwelt  with  satisfaction  on  the  fad  that  it 
had  been  possible  to  meet  the  expenses  of  the  alterations 
from  the  surplus  income  of  this  and  the  previous  year 
without  touching  the  Society’s  funded  property.  The 
vote,  having  been  seconded  by  Prof.  Ramsay,  was  carried 
by  acclamation. 

Mr.  Crookes  proposed  and  Mr.  Pickering  seconded  a 
vote  of  thanks  to  the  Auditors;  the  motion  having  been 
adopted,  Mr.  Crompton  replied. 

A  vote  of  thanks  to  the  Officers  and  Council  was  then 
proposed  by  Mr.  J.  Newlands  and  seconded  by  Mr. 
Cassal;  Prof.  Thomson  replied. 

Dr,  J.  Voelcker  moved  and  Mr.  Spiller  seconded  a 
vote  of  thanks  to  the  Editor,  Sub-Editor,  Abstractors,  and 
Librarian.  Mr  Groves  and  Dr.  Thorne  replied. 

Mr.  W.  Foster  and  Mr.  Tutton  having  been  appointed 
Scrutators,  a  ballot  was  taken,  and  the  following  were 
declared  elected  : — 

President — H.  E.  Armstrong,  Ph.D.,  F.R.S. 

Vice-Presidents  who  have  filled  the  office  of  President — 
Sir  F.  A.  Abel,  K.C.B.,  D.C.L.,  F.R.S. ;  Dr.  A.  Crum- 
Brown,  F.R.S. ;  W.  Crookes,  F.R.S.;  E.  Frankland, 
D.C.L.,  F.R.S.;  J.  H.  Gilbert,  Ph.D.,  F.R.S.;  J.  H. 
Gladstone,  Ph.D.,  F.R.S.;  H.  Muller,  Ph.D.,  F.R.S.; 
W.  Odling,  M.B.,  F.R.S.;  W.  H.  Perkin,  Ph.D.,  F.R.S.; 
Lord  Playfair,  Ph.D.,  K.C.B.,  F.R.S.;  Sir  H.  E.  Roscoe, 
LL.D.,  F.R.S.;  W.  J.  Russell,  Ph.D.,  F.R.S.;  A.  W. 
Williamson,  LL.D.,  F.R.S. 

Vice-Presidents— E.  Atkinson,  Ph.D. ;  A.  Vernon  Har- 
court,  F.R.S.;  C.  O’Sullivan,  F.R.S.;  John  Pattinson  ; 
William  Ramsay,  F.R.S.  ;  William  A.  Tilden,  F.R.S. 

Secretaries — J.  Millar  Thomson  ;  Wyndham  Dunstan, 
M.A. 

Foreign  Secretary — Raphael  Meldola,  F.R.S. 

Treasurer — T.  E.  Thorpe,  D.Sc.,  F.R.S. 

Ordinary  Members  of  Council — Norman  Collie,  Ph.D.  ; 
Charles  F.  Cross  ;  Harold  Dixon,  F.R  S. ;  Bernard  Dyer, 
D.Sc.;  Lazarus  Fletcher,  M.A. ,  F.R  S.  ;  R.  J.  Friswell ; 
M.  M.  P.  Muir;  F.  J.  M.  Page;  W.  H.  Perkin,  jun., 
F.R.S.;  W.  A.  Shenstone ;  John  A.  Voelcker,  Ph.D.; 
W.  P.  Wynne,  D.Sc. 

The  following  additions  to  the  bye-laws,  proposed  by 
the  Council,  were  then  submitted  to  the  meeting  and 

carried : — 

1.  In  Bye-Law  XI.,  after  the  words  :  “  The  ordinary 

Scientific  Meetings  of  the  Society  shall  be  held 
twice  in  every  month,  from  November  to  June 
inclusive,  except  in  the  month  of  January,  when 
the  Society  shall  meet  once  only,”  to  add  the 
words  “  and  also  at  Easter,  when,  if  the  Council 
see  fit,  there  shall  also  be  only  one  meeting  in  the 
month.” 

2.  In  Bye-Law  XIII.  to  add  the  following  paragraph  : — 

“  At  all  General  Meetings  of  the  Society,  whether 
Annual  or  Extraordinary,  no  motion  of  a  proposal 
to  alter  the  bye-laws  shall  be  considered  of  which 
due  notice  has  not  been  given  at  least  14  days 
previously,  either  at  an  ordinary  Scientific  Meet¬ 
ing,  or  through  the  agency  of  the  Proceedings,  or 
by  means  of  a  printed  notice  addressed  to  all  the 
resident  Fellows.” 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Note. — All  degreesof  temperature  are  Centigrade  unless  otherwise 
expressed. 

Comptes  Rendus  Hebdomadaires  des  Seances,  de  TAcademie 
des  Sciences.  Vol.  cxvi.,  No.  13,  March  27,  1893. 
Organic  Matters  Constituting  Vegetable-Soil. — 
MM.  Berthelot  and  Andre. — The  author  gives  analyses 
of  different  soils  of  the  Agricultural  Station  of  Meudon. 


Close  I.  contains — 

Organic  carbon  .  19-1 

Hydrogen .  1-5 

Nitrogen .  1-7 

Organic  oxygen .  irg 


Total  organic  matter  ..  34-2 

The  authors  remark  that  this  is  the  only  soil  in  which 
the  complete  determination  of  all  the  elements,  mineral 
and  organic,  has  been  effected.  This  soil  is  said  to  be 
nearly  saturated  with  nitrogen,  whilst  the  soil  II.,  equally 
rich  in  carbon,  remains  capable  of  absorbing  free  nitrogen. 
The  authors  recognise  the  adion  of  microbia  as  gradually 
transforming  barren  sands  into  vegetable  mould. 

Researches  on  Samarium. — Lecoq  de  Boisbaudran. 
— This  paper  will  be  inserted  in  full, 

Distillation  of  Mixtures  of  Water  and  Alcohol. — 
E.  Sorel. — This  paper  does  not  admit  of  useful  abstrac¬ 
tion. 

General  Method  for  Calculating  the  Atomic 
Weights  according  to  Chemical  Analysis.  —  G. 
Hinrichs. — The  author  considers  that  the  researches  of 
an  entire  century  have  established  the  fad  that  if  we 
take  O  *=  16,  the  atomic  weights  of  almost  all  the  elements 
border  very  closely  upon  whole  numbers ;  for  others, 
such  as  Cu  and  Cl,  the  value  is  close  upon  a  whole  number 
and  a  half.  “  We  may  affirm  that  the  most  precise 
determinations  of  the  elements  are  exadly  what  they 
ought  to  be  if  all  the  elements  had  been  formed  from  a 
single  primitive  substance.” 

Formation  of  Gallanilide  :  its  Triacetic  and 
Tribenzoylic  Derivatives. —  P.  Cazeneuve. —  Aniline 
gallate,  if  heated  to  from  1050— no0  loses  C02,  is  trans¬ 
formed  into  gallanilide  by  the  elimination  of  water.  The 
anilide  of  gallic  acid  may  be  obtained  by  causing  aniline 
to  read  upon  digallic  acid  or  gallotannic  acid. 

No.  14. 

Benzenazocyanacetic  Ethers  and  tbeir  Analogues. 
— A.  Haller  and  E.  Brancovici. — The  authors  have  studied 
in  detail  the  ethyl-  and  methyl-benzenazocyanacetates, 
their  constitution,  accepting  them  as  true  azo-derivatives 
and  not  as  hydrazone.  They  also  interpret  the  nature  of 
the  isomerism  of  the  a-  and  /3-ethers. 

Attempt  at  the  Condensation  of  the  Acetyl- 
cyanacetic  Ethers  with  the  Phenols. — A.  Held. — It 
results  that  the  ethylacetylcyanacetate  behaves  in  a 
different  manner  according  to  the  nature  of  the  phenol 
employed.  In  the  case  of  normal  phenol  it  yields  a 
substitution  and  transformation-produd  of  malonic  ether, 
the  phenol  not  entering  into  readion.  In  case  of  resor- 
cine  the  nitrile  fundion  is  saponified,  and  the  same 
produd  is  obtained  as  by  the  condensation  of  acetyl- 
acetic  ether  with  resorcine.  With  methyl-acetylcyan- 
acetate,  no  appreciable  transformations  are  produced.  If 
dehydrating  agents  are  employed  other  than  sulphuric 
acid,  such  as  zinc  or  aluminium  chlorides,  the  result 
is  nil. 

Synthesis  of  Erythrite. — G.  Griner. — The  author  has 
set  out  from  a  non-saturated  carbide,  divinyl  or  buta¬ 
diene,  and  has  obtained  an  (optically)  inadive  erythrite 
incapable  of  being  split  up.  He  is  now  attempting  the 
formation  of  a  racemic  erythrite. 
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Meetings  jor  the  Week. 


Action  of  Temperature  on  the  Rotatory  Power  of 
Liquids. — A.  Aignan. — If  we  calculate  the  effe<5t  on  the 
polarimeter  produced  on  a  given  radiation  by  a  nnxtuie 
of  two  active  substances  of  opposite  signs,  we  see  easily 
that  this  effedt  may  be  nil  for  suitable  proportions  ot  the 
weights  of  the  two  bodies  mixed.  If  there  be  given  such 
a  mixture  which  is  thus  inactive  by  compensation,  its 
effedt  is  examined  at  the  same  temperature  upon  a  radia¬ 
tion  different  from  the  former,  it  is  generally  found 
inadtive  in  one  or  other  diredtion.  If  the  effedt  produced 
by  this  liquid  on  the  original  radiation  is  examined  at 
different  temperatures,  we  may  find  that  the  compensa¬ 
tion  ceases  to  exist. 


MISCELLANEOUS. 


Technical  Education  at  Cambridge.— The  Cam¬ 
bridge  University  extension  authorities  have  already 
announced  as  part  of  the  programme  of  their  summer 
meeting,  to  be  held  in  Cambridge  next  Autumn,  five 
courses  of  pradtical  work  in  science  in  the  University 
laboratories  and  museums,  the  subjeds  seledted  being 
chemistry,  eledtricity,  botany,  physiology,  and  geology. 
As,  however,  the  date  of  the  summer  meeting,  July  29  to 
August  26,  is  too  early  for  many  teachers  in  elementary 
schools,  whose  holidays  fall  during  harvest  time,  arrange¬ 
ments  have  also  been  made  for  two  courses  in  agricultural 
chemistry,  specially  adapted  to  meet  the  requirements  of 
teachers  sent  with  scholarships  by  their  respedtive  County 
Councils.  Each  course  will  extend  from  August  25  to 
September  12  inclusive,  and  will  thus  include  sixteen 
working  days,  on  each  of  which  several  hours’  work  in 
the  University  laboratory  will  be  provided.  One  course 
— conducted  by  Mr.  Fenton,  one  of  the  University 
demonstrators— is  intended  for  students  who  have  done 
little  or  no  laboratory  work,  but  have  acquired  a  know¬ 
ledge  of  theoretical  chemistry,  and  will  be  similar  to  the 
course  given  last  year,  and  attended  by  about  120  County 
Council  scholars.  The  other  course — condudted  by  Mr. 
R.  H.  Adie,  one  of  the  Cambridge  extension  ledturers — 
will  be  more  advanced  in  charadter,  and  will  be  adapted 
to  students  who  went  through  last  year’s  course  with 
credit,  or  have  done  similar  work  elsewhere.  Accom¬ 
modation  for  120  students  can  be  provided  at  these  two 
courses. 


MEETINGS  FOR  THE  WEEK. 


Monday,  24th. — Medical,  8.30. 

-  Society  of  Arts,  8.  “  Some  Masters  of  Ornament,” 

by  Lewis  Foreman  Day.  (Cantor  Ledtures). 

Tuesday,  25th.— Institute  of  Civil  Engineers,  8. 

-  Royal  Medical  and  Chirurgical,  8.30,. 

-  Photographic,  8. 

-  Royal  Institution,  3.  “  Symbolism  in  Ceremonies, 

Customs,  and  Art,”  by  John  Macdonell,  LL.D. 

Wednesday,  26th.— Geological,  8. 

- -  British  Astronomical  Association,  5. 

-  Society  of  Arts,  8.  “  The  Optical  Correction  of 

Photographic  Perspective,”  by  H.  Van  der 
Weyde. 

Thursday,  27th.— Royal,  4.30. 

-  Royal  Institution,  3.  “The  Atmosphere,”  by 

Prof.  Dewar,  F.R.S. 

-  Society  of  Arts,  4.30.  “Indian  Manufactures— 

their  Present  State  and  Prospeits,”  by  Sir 
Juland  Danvers. 

-  Institute  of  Eledtrical  Engineers,  8. 

Friday,  28th. — Royal  Institution,  9.  “  The  Transmission  of  a  Ner¬ 
vous  Impulse,”  by  Prof.  Francis  Gotch,  F.R.S. 

-  Physical,  5.  “Discussion  on  the  Viscosity  of  Li¬ 
quids,”  by  Prof.  J.  Perry,  J.  Graham,  and  L.  W. 
Heath.  “  On  Luminous  Discharges  in  Electrode- 
less  Vacuum  Tubes,”  by  E.  C.  Rimington. 

Saturday,  29th. — Royal  Institution,  3.  “  Some  Applications  of 

Eledtricity  to  Chemistry,”  by  James  Swin¬ 
burne,  M.Inst.E.E.  (The  Tyndall  Ledtures). 


A  SSAY  OFFICE  AND  LABORATORY. 

B.  KITTO’S, 

30  and  31,  ST.  SWITHIN’S  LANE,  LONDON,  E.C. 
Assaying  Taught. 


CHEAP  SETS  OF  IMPORTANT  JOURNALS. 

In  good  condition,  and  sent  Carriage  Free  in  Great  Britain. 
Annalen  der  Physik  u.  Chemie,  Poggendorf,  1844  to  1856,  44 
vols.,  cloth,  £16. 

Annaies  de  Chemie  et  Physique,  1841  to  1856;  3  Indexes,  53 
vols.,  £14. 

Annals  of  Philosophy,  complete  set ,  1813  to  1826,  28  vols.,  50s. 
Berichte  der  Deutl  Chemie,  18S3  to  1890,  14  vols.,  £8  8s. 

Liebig’s  Jahresbericht,  complete,  1847  to  1888,  5 1  vols.,  h.  cf.,  £45. 
Edinburgh  Philosophical  Journal,  1826  to  1854,  67  vols.  £12  10s. 
Fresenius’  Zeit.  fur  Anal.  Chemie,  1862  to  1889,  28  vols.,  £10  10s. 
Chemical  Society  Journal,  complete  set,  New  Series,  1863  to  1891, 
45  vols.,  £24. 

Nicholson’s  Journal  of  Chemistry,  1802—12,  33  vdIs.,  42s. 
Dingler’s  Polytechnisches  Journal,  1856  to  1890,  128  vols.,  £16. 
Iournal  fur  Praktische  Chemie,  1844  to  1856,  33  vols.,  £5  5s. 
American  Chemical  Society  Journal,  1879  to  1889,  11  vols,  £5  5s. 
Annaies  des  Mines,  1841  to  1849,  38  vols.,  £3  3s. 

Liebig’s  Annalen  der  Chemie,  1849  to  1862,  56  vols.  in  30,  £13. 
Chemical  News,  Complete  Set,  i860— qi,  64  vols.  in  32,  cl.,  £21. 
Watts’  Didty.  of  Chemistry  and  the  Allied  Sciences  ;  completeset 
unabridged  edition,  9  vols.  cloth,  1866-83,  £15  2s.,  for  £7  7s. 

WM.  F.  CLAY,  Bookseller,  Teviot  Place,  EDINBURGH. 


FLETCHER'S 

THERMO-HYDROMETER. 

JT  is  scarcely  necessary  to  insist  upon  the  vital  im¬ 
portance  of  noting  the  temperature  of  a  liquid  when 
determining  its  specificgravity  Hitherto  it  has  been 
necessary  to  employ  separate  instruments  for  the  two 
observations,  such  combinations  as  were  available 
beingclumsy,  slow,  and  untrustworthy.  In  FLETCHER’S 
THERMO -HYDROMETER  the  bulb  of  the  Thermometer  is 
blown  in  one  piece  with  the  bulb  of  the  Hydro¬ 
meter,  and  comes  into  diredt  contadt  with  the  liquid 
to  be  tested,  thus  ensuring  the  utmost  sensitiveness. 
The  Thermometer  and  Hydrometer  scales  being  in 
juxtaposition  on  the  same  stem,  a  reading  of  each 

CAN  BE  TAKEN  SIMULTANEOUSLY. 

The  Thermometer  scale  is  graduated  from  ioc  to 
40°  C.,  and  the  Hydrometer  scale  is  divided  into 
single  degrees.  Specific  gravities  can  thus  be  de¬ 
termined  with  accuracy  to  the  third  decimal  place. 
Each  instrument  indicates  a  range  of  '050  degree; 
thus:— '700  to  750;  750  to  '8oo;  -8oo  to  '850,  &c. 
The  series  extends  from  '700  to  i'85o. 

TO  ANALYSTS,  MANUFACTURING  CHE- 
MISTS,  PHARMACISTS,  BREWERS,  &c., 
FLETCHER’S  THERMO-HYDROMETER  will  prove  of 
incalculable  value.  The  specific  gravities  of  Spirits, 
Tindtures,  Oils,  Syrups,  Wines,  Wort,  &c.,  can  be 
ascertained  with  a  precision  and  rapidity  impossible 
to  attain  with  the  ordinary  Hydrometer, 

Price,  in  Case,  Singh  Instruments,  3 is.  each. 

Set  of  Six,  in  handsome  Case,  with  divisions,  21  s. 

FLETCHER,  FLETCHER,  AND  STEVENSON, 


Works:  Holloway,  N. 


Offices:  21,  Mincing  Lane,  E.C. 
LONDON. 


Science  Instruments. 


A  N  ILLUSTRATED  PRICED  AND 

-di  DESCRIPTIVE  CATALOGUE  of  the  Instruments  of  Science 
which  are  used  in  teaching  and  demonstrating  every  branch  of 
Physical  Science,  as  well  as  of  the  Instruments  which  are  used  in 
Original  Research  and  in  the  applications  of  Science  to  Technical 
Industries  and  pursuits. 

Price  to  non-customers,  2s.  6d.  post  free. 


BRADY  AND  MARTIN, 

Northumberland  Road  and  29,  Mosley  Street, 
NEWCASTLE-ON-TYNE. 

Partners: — 
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THE  PRESENCE  AND  ESTIMATION  OF 
GOLD  AND  SILVER 
IN  ANTIMONY  AND  IN  BISMUTH.* 

By  ERNEST  A.  SMITH,  Assoc. R.S.M., 

Assistant  Instructor  in  Assaying,  Royal  School  of  Mines,  London. 

Gold  and  silver  are  found  associated  in  larger  or  smaller 
quantities  with  most  of  the  ores  of  antimony  and  of  bis¬ 
muth.  It  is  therefore  interesting  to  ascertain  to  what 
extent,  with  the  modern  methods  of  extraction,  these 
metals  are  retained  in  the  metallic  antimony  and  bismuth 
as  they  come  into  the  market.  The  usual  methods  for 
estimating  the  gold  and  silver  present  in  antimony  are 
scorification  and  methods  involving  solution,  but  in  the 
former  case,  as  not  less  than  500  grains  of  antimony  have 
to  be  operated  upon,  the  method  cannot  be  recommended 
on  account  of  the  large  quantity  of  lead  necessary  to 
ensure  the  elimination  of  the  whole  of  the  antimony. 
Wet  methods  also  are  scarcely  applicable,  owing  to  the 
very  small  percentage  of  precious  metals  contained  in  the 
mass  of  metallic  antimony  operated  upon. 

The  following  method  v/as  used  and  gave  very  satis¬ 
factory  results  : — 

500  grains  of  the  sample  of  metallic  antimony  crushed 
to  a  fine  powder  were  mixed  with — 


Litharge  . . 
Potassium  nitrate 
Sodium  carbonate 


1000  grains. 
200 
200 


3  3 
»> 


and  heated  in  a  crucible  in  a  wind  furnace  at  a  dull  red 
heat  for  about  fifteen  minutes. 

When  quite  tranquil  the  contents  were  poured  into  an 
ingot  mould,  and  the  button  of  lead,  which  weighed  about 
500  grains  and  was  perfectly  malleable,  was  cupelled 
direCt.  The  resulting  gold  and  silver  button  was  parted 
in  dilute  nitric  acid  in  the  usual  way. 

When  necessary  the  slags  were  cleaned  by  crushing  to 
a  coarse  powder,  mixing  with  500  grains  of  litharge  and 
20  grains  of  charcoal,  and  fusing  under  the  same  con¬ 
ditions  as  before. 

The  following  results  were  obtained  with  various 
samples  of  commercial  star  antimony  : — 


No.  of 
sample. 

1  . 

2  . 

3  • 

4  • 

5  • 

6  . 

7  • 

8  . 


Per  ton  of  2240  lbs. 

j - 


Ozs. 

I 

o 

6 

o 

o 

o 

X 

o 


Silver. 

JL  - 

Dwt.  Grs, 

15  7 


5 

4 

*7 

9 

15 

12 

8 


5 

19 

o 

19 

o 

16 

12 


Per  ton  of  2240  lbs. 

_ 1 _ 


No.  o 
Sample. 


Gold. 


Silver. 


To  estimate  the  gold  and  silver  in  metallic  bismuth 
500  grains  were  carefully  cupelled,  and  the  buttons  of 
precious  metals  thus  obtained  were  parted  in  the  usual 
manner. 

The  results  obtained  for  bismuth  from  various  sources, 
recently  purchased  in  London,  are  as  follows  : — 

*  Abstraft  of  a  Paper  read  before  the  Society  of  Chemical 
Industry,  Monday,  April  10. 


Ozs. 

Dwt. 

Grs. 

Ozs. 

Dwt. 

Grs. 

I  . . 

•  • 

0 

IX 

18 

72 

16 

22 

2  .  . 

..  Australian. 

3 

XX 

21 

108 

8 

10 

3  •• 

..  German. 

0 

1 

23 

23 

16 

21 

4  •• 

. .  American. 

0 

3 

6-5 

23 

0 

14 

The  bismuth  may  be  extracted  from  the  cupels  by 
rejecting  the  white  portion  and  crushing  the  stained  por¬ 
tion  to  a  fine  powder  and  fusing  at  a  red  heat  with  the 
following  fluxes  : — 

Powdered  cupels .  1000  grains. 

Fluorspar  .  800  „ 

Soda  carbonate .  400  ,, 

Borax .  200  ,, 

Charcoal  powder . 45 — 50  ,, 

From  the  results  of  the  quantities  of  gold  and  silver 
obtained  from  the  various  samples  of  metallic  antimony 
and  bismuth  it  is  somewhat  remarkable  that  more  profit¬ 
able  methods  have  not  been  introduced  for  the  extraction 
of  the  precious  metals. 


THE  COMBINATION  OF  OXYGEN  WITH 
HYDROGEN. 

By  H.  N.  WARREN,  Research  Analyst. 


A  mixture  of  two  volumes  of  hydrogen  with  one  of 
oxygen  remains  inert  until  a  light  is  presented  to  the 
same, — so  read  our  modern  handbooks  of  chemistry. 
But  oxygen,  in  admixture  with  hydrogen,  becomes  closer 
allied  to  water  on  increase  of  pressure,  until  a  pressure 
of  180  atmospheres  is  attained,  when  combination  takes 
place  with  fearful  violence.  The  experiments  which  are 
thus  presented  by  the  author,  of  which  a  brief  description 
will  suffice,  were  constructed  eleCtrolytically,  as  may  be 
readily  observed  to  be  the  simplest  and  at  the  same  time 
most  efficient  mode  of  dealing  with  the  gases.  Small 
selected  glass  tubes,  into  which  two  platinum  wires  were 
sealed,  after  introducing  into  each  a  c.c.  of  acidulated 
water  and  sealing  the  further  extremity,  were  subjected 
to  the  aCtion  of  an  eleCtric  current  of  six  volts.  The  rapid 
bursting  of  the  first  series  of  tubes,  consequent  upon  the 
heating  of  the  small  quantity  of  liquid  contained  therein, 
at  once  suggested  the  cooling  of  the  same  by  inserting 
the  sealed  tube  and  its  contents  in  a  strong  glass  vessel 
containing  water.  A  tube  thus  mounted  was  next  put 
upon  trial  ;  the  eleCtric  circuit  having  been  established, 
the  experimenters  meanwhile  withdrawing  themselves  to 
a  safe  distance,  carefully  timing  the  effect. 

In  previous  cases  of  trial  the  tubes  had  burst  within 
three  minutes,  after  applying  the  current,  with  a  slight 
explosion;  but  in  this  case  ten  minutes  had  elapsed,  and 
the  aCtion  continued  as  energetic  as  ever.  Fifteen  and 
twenty  minutes  passed,  and  the  aCtion  within  the  minute 
vessel  continued  as  briskly  as  ever;  exactly  twenty-five 
minutes  had  elapsed  when  a  vivid  flash,  succeeded  by  a 
violent  report,  terminated  the  experiment,  shattering  the 
glass  vessel  and  scattering  fragments  in  all  directions. 

Some  force  of  the  explosion  may  be  understood  from 
the  faCt  of  the  sealed  tube  being  but  an  inch  and  a  half 
in  length,  and  containing  only  one  c.c.  of  water;  never¬ 
theless,  portions  of  glass  were  hurled  with  sufficient  force 
in  the  immediate  neighbourhood  of  the  explosion  so  as 
to  penetrate  a  wooden  bench  to  the  depth  of  half  an  inch, 
whilst  an  assistant  some  distance  from  the  spot  narrowly 
escaped  severe  laceration.  Various  other  tubes  were 
afterwards  experimented  upon,  affording  similar  results, 
the  pressure,  as  arrived  at  by  a  careful  average,  amounting 
to  180  atmospheres. 

Everton  Research  Laboratory, 

18,  Albion  Street,  Everton,  Liverpool. 
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DETECTION  OF  EXTRACTED  TEA. 

By  W.  A.  TICHOMIROW. 

The  author  has  made  an  examination  of  such  tea  as  is 
used  for  the  falsification  of  genuine  tea.  If  dry  extracted 
tea  is  covered  with  a  cold,  saturated  solution  of  copper 
acetate,  the  blue  colour  of  the  liquid  remains  unchanged 
for  months.  With  dry  fresh  tea  (not  extracted),  the 
original  blue  colour  of  the  liquid  is  found  on  the  second 
day  to  have  been  changed  into  a  greenish  blue,  and  sub¬ 
sequently  to  a  pure  green.  The  leaflets  of  the  fresh  (not 
extracted  tea),  remain  strongly  contracted  and  rolled  up 
even  after  steeping  in  the  water  for  weeks,  whilst  tea 
which  has  been  previously  extracted  unrolls  perfedly 
without  any  previous  immersion  in  water. 

The  charaderistic  distindion  between  extraded  and 
fresh  tea  is  shown  by  the  idioblasts.  If  microscopic 
sedions  of  leaves  which  have  been  steeped  for  from  1  to  4 
days  in  a  cold  saturated  solution  of  copper  acetate  are 
touched  with  a  drop  of  the  “  liquor  ferri  acetici  ”  of  the 
Russian  Pharmacopoeia  (specific  gravity  I‘i34  to  1  •  138J, 
and  examined  under  the  microscope,  all  the  histological 
elements  which  contain  tannin  have  taken  a  deep,  black- 
blue  colour.  The  tannins  are  fixed  in  their  normal  places 
by  the  previous  treatment  with  copper  acetate. 

In  leaves  which  have  been  previously  extraded,  the 
cell-walls  have  been  previously  permeated  by  the  tannin 
dissolved  in  water,  whilst  in  fresh  tea  they  remain  colour¬ 
less,  because  the  tannins  are  found  normally  not  in  the 
idioblasts,  but  in  the  surrounding  parenchyma-cells. 
The  shrivelling  and  the  inability  to  unroll  in  water  the 
tea-leaves  which  have  not  been  previously  extraded  with 
hot  water  must  depend  on  the  formation  of  a  dense, 
solid,  copper  tannate,  insoluble  in  water.  It  is  a  kind 
of  tannin  which  prevents  the  turgescence  of  the  tissues. 

E.  Hanausek  (Zeit.  f.  Nahrungsmittel  U liter  stickling) 
deteded  the  appearance  of  a  green  colour  also  in  extraded 
tea,  and  in  his  experiments  the  idioblasts  did  not  show 
sharply  and  consistently  the  expeded  microchemical 
readions,  probably  in  consequence  of  the  complete  ex¬ 
haustion  of  the  leaves.  Hanausek’s  further  experiments 
had  the  purpose  of  determining  the  refradive  index  of 
the  infusion  of  tea  as  a  distindion  between  extraded  and 
recent  tea. 

As  these  experiments  are  not  completed,  and  as  the 
determination  of  the  proportion  ot  extrad  afford  a  more 
certain  basis  than  the  indices  of  refradion  which  do  not 
differ  very  widely  among  themselves,  we  must  refer  to 
the  original. — Pharm.  Zeit.  Russland's. 


THE  MICROCHEMICAL  RECOGNITION  OF 
SULPHUR. 

Notice  on  the  Use  of  Gaseous  Reagents,  especially 
the  Vapour  of  Bromine,  in  Microchemical 
Analysis. 

By  F.  EMICH. 

The  author’s  purpose  is  to  show  that  in  many  cases 
gaseous  reagents  may  be  advantageously  used  in  micro¬ 
chemical  analysis.  Bromine  vapour  seems  capable  of 
various  applications  as  a  convenient  and  energetic  oxid- 
ising  agent.  It  is  recommended  if  sulphur,  whether  free 
or  as  a  metallic  sulphide,  is  to  be  shown  in  the  form  of 
gypsum. 

The  substance  to  be  tested  is  moistened  with  solution 
of  calcium  chloride  (concentration  from  5  to  25  per  cent), 
and  exposed  to  vapours  of  bromine,  the  port-objed,  with 
the  drop  downward,  being  laid  over  a  bottle  containing 
saturated  bromine  water.  The  sulphur  (of  course  with  a 
preliminary  formation  of.  bromine  sulphide)  is  converted 
into  sulphuric  acid,  which  produces  with  the  calcium 
chloride  the  charaderistic  needles  of  gypsum. 


With  free  sulphur,  or  finely-divided  sulphides,  as 
obtained  by  precipitation,  the  oxidation  is  so  rapid  that 
an  exposure  to  the  fumes  of  bromine  for  three  to  five 
minutes  suffices  for  producing  abundant  formation  of 
gypsum.  Natural  or  fused  sulphides  are  attacked  more 
slowly,  but  after  trying  more  than  fifty  I  have  met  with 
none  which  did  not  yield  calcium  sulphate  on  sufficiently 
prolonged  exposure  to  the  vapour  of  bromine.  Hence, 
without  doubt,  the  reaction  may  be  characterised  as 
universally  applicable.  In  many  cases  it  may  prove 
superior  to  fusion  with  soda  and  saltpetre,  which  has 
been  recommended  in  the  Zeit.  Anal.  Chemie,  xxx. ,  166. 

As  in  this  process  we  add  no  more  liquid  to  the 
original  drop,  the  gypsum  crystallises  rapidly.  With  a 
slight  dust  of  “  milk  of  sulphur  ”  the  reaction  succeeds 
perfectly,  except  too  much  solution  of  calcium  chloride 
has  been  taken.  I  have  dissolved  o-5  grm.  pure  sulphur 
in  50  c.c.  of  pure  carbon  disulphide.  The  residue  of  one 
m.grm.  of  the  solution,  i.e.,  o'ooi  m.grm.  sulphur,  gave 
the  reaction  readily.  If  the  above  sulphur  solution  was 
diluted  to  the  50th,  one  m.grm.  of  the  new  solution 
evaporated  down  on  the  port-objeCt,  the  scarcely  percep¬ 
tible  speck  of  sulphur  (0^00003  m.grm.),  touched  with  the 
solution  of  calcium  chloride  by  means  of  a  platinum 
needle,  and  then  exposed  to  bromine,  numerous  tufts  of 
crystals  of  gypsum  were  detected  with  a  magnifying  power 
of  300  diameters.  Hence,  the  50,000th  part  of  a  m.grm. 
of  sulphur  can  be  certainly  recognised  by  this  test. 

If  a  grain  of  mustard-seed  is  steeped  over  night  in  a 
solution  of  calcium  chloride,  and  then  exposed  for  some 
hours  to  the  fumes  of  bromine,  it  is  found  covered  with 
crystals  of  gypsum. 

In  order  to  convert  an  arsenical  mirror  into  magnesium 
ammonium  arseniate,  it  is  formed  on  a  port-objed,  treated 
with  moist  vapour  of  bromine,  and  then  after  the  addition 
of  a  trace  of  solution  of  magnesium  sulphate,  again  fumed 
with  dilute  ammonia. 

If  we  mix  a  solution  of  potassium  iodide  with  a  few 
granules  of  starch,  and  treat  it  with  the  vapour  of  red 
nitric  acid,  it  is  easy  to  obtain  the  blue  colour  with 
o’oooi  m.grm.  KI  (containing  0^00007  m.grm.  I). — Zeit. 
Anal.  Chemie ,  xxxii.,  p.  163. 


DETERMINATION  OF  THE  SALTS  OF  IRON 
BY  AN  IODOMETRIC  METHOD. 
APPLICATION  OF  THE  METHOD  TO  THE 
DETERMINATION  OF  IRON  IN  ORES. 

By  EDOUARD  NIriOUL. 


It  is  known  that  ferric  salts  read  with  potassium  iodide 
in  presence  of  an  acid.  Under  ordinary  conditions  the 
reaction  is  not  completed,  there  remaining  potassium 
iodide  undecomposed  and  ferric  salt  not  reduced  to  the 
ferrous  state. 

M.  Duflos  proposed  to  render  this  transformation 
quantitative  by  heating  under  pressure  the  mixture  of 
ferric  salt,  potassium  iodide,  and  hydrochloric  acid  ;  the 
free  iodine  is  then  determined  in  presence  of  ferrous  salts 
by  sodium  thiosulphite.  But  this  procedure  is  not  merely 
scarcely  pradicable,  but  it  often  gives  discoidant  results. 
We  think  it  more  convenient  to  eliminate  the  iodine  by 
distillation  as  it  is  formed,  and  to  determine  it  in  the 
absence  of  ferrous  salts.  In  our  first  attempts  we  never¬ 
theless  operated  in  presence  of  these  salts.  The  operation 
is  effected  by  means  of  an  arrangement  analogous  to  that 
which  we  made  use  of  for  the  determination  of  nitrates 
and  chlorates. 

The  apparatus  consists  of  a  flask  for  fractionated  dis¬ 
tillation,  closed  with  a  tubulated  stopper  in  which  is 
passed  a  tube  bifurcated  at  its  upper  end.  One  of  the 
branches  of  the  tube  is  in  communication  with  an  appa- 
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ratus  for  carbonic  acid,  whilst  the  other  serves  for  the 
introduction  of  the  potassium  iodide.  This  latter  may  be 
ultimately  put  in  communication  either  with  a  steam-pipe 
or  an  apparatus  for  gaseous  hydrochloric  acid.  The 
products  of  distillation  are  received  in  a  Volhard’s  con¬ 
denser,  containing  a  solution  of  potassium  iodide. 

The  ferric  salt  is  introduced  either  as  a  solid  or  in 
solution  into  the  apparatus  for  fractionated  distillation, 
hydrochloric  acid  is  added,  and  it  is  dissolved  by  the  aid 
of  heat  if  needful.  The  apparatus  is  cleared  from  the  air 
which  it  contains  by  means  of  a  current  of  carbonic  anhy¬ 
dride.  When  all  the  air  is  expelled,  we  introduce  a 
small  excess  of  a  rather  concentrated  solution  of  potas¬ 
sium  iodide  by  means  of  a  small  pipette,  the  tube  of  which 
is  placed  in  communication  with  the  free  branch  of  the 
bifurcated  tube.  The  contents  of  the  flask  are  heated  to 
ebullition,  still  keeping  up  a  slight  current  of  carbonic 
anhydride. 

After  ten  to  fifteen  minutes  the  iodine  has  passed 
almost  in  totality  into  the  Volhard  flask,  where  it  is 
condensed.  The  contents  of  the  flask  are  added  to  the 
distillate,  and  the  iodine  is  determined  in  the  total  liquid 
by  a  solution  of  sodium  thiosulphite,  normal  or  decinormal, 
according  as  we  operate  on  a  smaller  or  larger  quantity 
of  iron.  The  ferric  salts  read!  with  potassium  iodide 
according  to  the  following  formula — 

F  eaCls  fl-  2KI =  F  egCl^  -f-  2KCI  -f- 12. 

o-44i6  of  iron  corresponds  to  x  part  of  iodine. 

Care  must  be  taken  in  the  application  of  this  method 
to  allow  the  contents  of  the  flask  to  cool,  on  distillation, 
with  exclusion  of  air,  in  a  current  of  carbonic  anhydride. 
The  determination  should  be  made  very  rapidly  so  as  to 
prevent  the  possible  return  of  a  part  of  the  ferrous  salts 
to  the  ferric  state.  50  c.c.  of  a  ferric  solution  containing 
4  grms.  iron  per  litre  gave  o-igg6  of  iron  in  place  of 
o'20o  ;  10  c.c.  of  the  same  solution  gave  o'oqoi  in  place 
of  0-0400. 

In  order  to  verify  the  accuracy  of  this  process,  we 
executed  under  the  same  conditions  a  new  qualitative 
operation,  which  showed  the  absence  of  ferric  salts  in  the 
flask  after  distillation  of  two-thirds  of  the  original  solu¬ 
tion.  We  may  avoid  adding  the  contents  of  the  flask  to 
that  of  the  condenser  for  the  determination  of  the  iodine. 
For  this  purpose  it  is  sufficient  to  eliminate  the  iodine 
completely  by  distillation.  This  may  be  effe&ed  by 
several  procedures. 

(I.)  We  add  concentrated  hydrochloric  acid  in  several 
portions  during  the  operation,  especially  at  the  end. 
Under  these  conditions  the  excess  of  potassium  iodide  is 
decomposed  and  transformed  into  chloride,  the  iodine  is 
no  longer  retained  in  the  apparatus,  and  distils  with  the 
hydriodic  acid  formed  during  the  readtion. 

A  practical  trial  under  these  conditions  on  the  distillate 
alone  gave  o’03g5  grm.  in  place  of  0-0400  grm.  of  iron 
employed.  Instead  of  using  hydrochloric  acid  in  a 
concentrated  solution,  it  is  advantageous  to  make  use  of 
gaseous  hydrochloric  acid  if  we  have  a  suitable  apparatus 
at  hand. 

(II.)  We  may  employ  a  current  of  steam.  However, 
the  distillation  of  iodine  is  slow  and  is  not  complete  as 
long  as  there  remains  undecomposed  potassium  iodide, 
in  consequence  of  the  energy  with  which  this  salt  retains 
iodine.  It  has  no  real  advantage  except  in  cases  where 
the  excess  of  potassium  iodide  has  been  previously 
destroyed.  In  the  use  of  the  method  the  following  pre¬ 
cautions  should  be  taken  : — 

1.  Refrigerate  the  Volhard  condenser  so  as  to  condense 
the  vapours  of  iodine  rapidly. 

2.  Make  use,  as  far  as  possible,  of  stoppers  which  have 
been  used  two  or  three  times  ;  the  adtion  of  iodine 
vapours  on  a  new  stopper  constitutes  an  appreciable  loss 
when  operating  upon  small  quantities. 

3.  Place  after  the  Volhard  flask  a  second  similar  con¬ 
denser  in  cases  where  we  operate  upon  large  quantities 
of  ferric  salts. 


Determination  in  Ores. 

The  Iron  is  Present  in  the  Ferric  State. — We  weigh 
from  o'3 — 0-5  grm.  of  the  ore  finely  powdered,  and  intro¬ 
duce  it  into  the  flask  for  fradtionated  distillation.  We 
add  25  c.c.  of  concentrated  hydrochloric  acid,  and  then 
introduce  a  slow  current  of  gaseous  hydrochloric  acid, 
heating  meanwhile  almost  to  ebullition.  In  this  manner 
the  hydrochloric  acid  is  always  kept  at  its  maximum  of 
concentration,  and  the  solution  is  made  very  rapidly. 
The  apparatus  is  then  put  in  connection  with  Volhard’s 
condenser.  A  current  of  carbonic  anhydride  is.  then 
introduced.  Then  we  pour  into  the  flask  the  solution  of 
potassium  iodide  in  slight  excess,  and  heat  to  ebullition. 
When  the  chief  part  of  the  iodine  has  been  distilled, 
small  quantities  of  gaseous  hydrochloric  acid  are  re¬ 
peatedly  introduced  to  the  residue ;  and  when  all  the 
iodine  has  disappeared  it  is  determined  in  the  distillate 
by  means  of  solution  of  thiosulphate.  It  is  sometimes 
advantageous  to  introduce  into  the  flask  before  the  adtion 
a  small  crystal  of  potassium  iodide,  the  hydriodic  acid 
considerably  facilitating  the  solution  of  the  ore.  We  may 
even  introduce  at  the  outset  all  the  potassium  iodide 
necessary  for  the  readtion.  In  these  two  latter  cases 
care  must  be  taken  to  sweep  out  the  apparatus  with 
carbonic  anhydride  in  order  to  avoid  the  adtion  of  oxygen 
upon  the  hydriodic  acid  set  at  liberty.  . 

The  assay  of  an  ore  performed  with  and  without  the 
previous  addition  of  potassium  iodide,  has  given  us  suc¬ 
cessively,  51-4  and  5i-g  per  cent.  The  analysis  by  the 
permanganate  process  gave  51-7  per  cent. 

The  Ivon  is  in  the  Ferrous  State,  or  simultaneously  in 
the  Ferrous  and  Ferric  States.— We  dissolve,  as  above, 
with  gaseous  hydrochloric  acid,  but  without  the  previous 
addition  of  potassium  iodide.  When  the  solution  is  com¬ 
pleted,  we  add  some  crystals  of  potassium  chlorate  or 
permanganate,  and  we  continue  whilst  maintaining  the 
liquid  at  ebullition  to  introduce  a  current  of  hydrochloric 
acid  until  the  chlorine  has  entirely  disappeared.  The 
apparatus  is  then  swept  out  with  carbonic  anhydride, 
the  flask  is  re-connedled  to  the  condenser,  the  potassium 
iodide  is  introduced,  and  the  operation  is  completed  as  in 
the  former  case. 

Supplementary  Note  on  the  Iodometric  Determination  of 
Iron  in  Ores. 

The  only  difficulty  presented  by  the  process  above 
described  lies  in  the  complete  expulsion  of  the  iodine 
from  the  flask  for  fradtionated  distillation,  in  which  the 
readtion  is  effedted  between  the  ferric  salt  and  the  potas¬ 
sium  iodide.  We  have  indicated  the  two  following 
methods  as  enabling  us  to  reach  this  result. 

1.  Destroy  the  excess  of  potassium  iodide  by  hydro¬ 
chloric  acid,  as  the  potassium  iodide  obstinately  retains 
the  last  portions  of  iodine. 

2.  Introduce  a  current  of  steam  into  the  apparatus  at 
the  end  of  the  operation.  Under  the  conditions  of  the 
experiment  this  latter  process  offers  no  real  advantage. 

At  the  advice  of  Prof,  de  Koninck  we  have  substituted 
hydriodic  acid  in  solution  for  potassium  iodide.  Under 
such  conditions  the  iodine  is  no  longer  retained  so 
obstinately  in  the  flask,  and  it  may  be  easily  expelled  at 
the  end  of  a  few  minutes  by  a  current  of  steam.  The 
following  experiments  demonstrate  this.  They  have  been 
made  with  quantities  of  a  solution  of  known  strength 
accurately  measured. 

Iron  taken.  Iron  found. 

0-0278  0-0276 

0-0557  0-0557 

0-0835  0-0834 

We  have  further  satisfied  ourselves  that  the  contents 
of  the  flask,  after  distillation,  no  longer  contained  a  trace 
of  free  iodine.  In  the  application  of  the  method  to  the 
analysis  of  ores,  the  use  of  hydriodic  acid  presents  also 
the  advantage  of  avoiding  the  use  of  gaseous  hydrochloric 
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acid.  In  fadt,  the  solution  of  the  ore  may  be  very  well 
effected  by  a  mixture  of  concentrated  hydrochloric  and 
hydriodic  acid.  This  method  can  evidently  be  used  only 
if  the  iron  in  the  substance  to  be  analysed  is  entirely  in 
the  ferric  state. 

Commercial  hydriodic  acid  often  contains  small  quan¬ 
tities  of  free  iodine.  Its  proportion  of  iodine  must 
therefore  be  determined  at  the  moment  of  the  operation 
so  as  to  be  taken  into  account  in  the  final  result;  or  this 
iodine  may  be  made  to  disappear  by  the  addition  of 
stannous  chloride  in  the  proportion  exactly  necessary. 

The  commercial  produdt,  obtained  by  means  of  phos¬ 
phorus,  sometimes  gives  off  a  faint  odour  of  phosphamine, 
but  we  have  found  that  this  has  no  influence  on  the 
accuracy  of  the  results. — Revue  Universelle  des  Mines  ct 
de  la  Metallurgie,  xxi.,  No.  i. 


LONDON  WATER  SUPPLY. 

Report  on  the  Composition  and  Quality  op  Daily 
Samples  op  the  Water  Supplied  to  London 
for  the  Month  Ending  March  31ST,  1893. 

By  WILLIAM  CROOKES,  F.R.S., 
and 

WILLIAM  ODLING,  M.B.,  F.R.S.,  F.R.C.P., 

Professor  of  Chemistry  at  the  University  of  Oxford. 

To  General  A.  De  Courcy  Scott,  R.A., 

Water  Examiner,  Metropolis  Water  Act,  1871. 

London,  April  14th,  1893, 

Sir, — \Ve  submit  herewith,  at  the  request  of  the 
Diredtors,  the  results  of  our  analyses  of  the  182  samples 
of  water  colledted  by  us  during  the  past  month,  at  the 
several  places  and  on  the  several  days  indicated,  from  the 
mains  of  the  seven  London  Water  Companies  taking 
their  supply  from  the  Thames  and  Lea. 

In  Table  I.  we  have  recorded  the  analyses  in  detail  of 
samples,  one  taken  daily,  from  March  1st  to  March 
30th  inclusive.  The  purity  of  the  water,  in  respedt 
to  organic  matter,  has  been  determined  by  the  Oxygen  and 
Combustion  processes  ;  and  the  results  of  our  analyses  by 
these  methods  are  stated  in  Columns  XIV.  to  XVIII. 

We  have  recorded  in  Table  II.  the  tint  of  the  several 
samples  of  water,  as  determined  by  the  colour-meter 
described  in  a  previous  report. 

In  Table  III.  we  have  recorded  the  oxygen  required  to 
oxidise  the  organic  matter  in  all  the  samples  submitted 
to  analysis. 

In  our  previous  report  for  the  month  of  February  we 
called  attention  to  the  degree  of  colour-tint  of  the  water 
then  being  supplied,  which,  though  insufficient  to  be 
noticeable  in  small  bulks  of  the  water,  became  very 
apparent  on  its  being  submitted  to  definite  colorimetric 
examination.  During  the  first  ten  days  or  so  of  the 
succeeding  month  of  March,  while  the  river  still  continued 
in  flood,  the  degree  of  colour-tint  of  the  supply,  taken 
notice  of  in  our  previous  report,  did  not  manifest  any 
appreciable  reduction  ;  but  during  the  remainder  of  the 
month,  alike  in  degree  of  freedom  from  colour  tint  and  in 
the  smallness  of  the  amount  of  organic  matter  present, 
the  condition  of  the  water  supply  was  unexceptional. 

In  the  supply  for  the  entire  month,  indeed,  taking  the 
Thames-derived  water  for  illustration,  the  mean  propor¬ 
tion  of  organic  carbon  present  was  found  to  be  0-172  part 
in  ioo.ooo  parts  of  the  water,  with  a  maximum  of  0-272 
part  in  any  single  sample  examined— as  against  a  mean 
of  0185  and  maximum  of  0-286  part  in  the  previous  three 
months’  supply.  Again  the  mean  amount  of  oxygen 
required  to  oxidise  the  organic  matter  present  was  0-057 
grain  per  gallon  of  water,  as  against  a  mean  of  0-063 
grain  per  gallon  in  the  previous  three  months’  supply. 

Of  the  entire  182  samples  of  water  examined  during  the 
month,  three  were  recorded  as  wanting  in  brightness,  and 


one  as  being  slightly  turbid,  the  remaining  178  samples 
being  well  filtered,  clear,  and  bright. 

We  are,  Sir, 

Your  obedient  Servants, 

William  Crookes. 
William  Odling. 


on  the 

DENSITIES  OF  THE  PRINCIPAL  GASES.* 

By  Lord  RAYLEIGH,  Sec.  R.S. 

(Continued  from  p.  185). 


The  Weights. 

THEobjedl  of  the  investigation  being  to  ascertain  the 
ratio  of  densities  of  water  and  of  certain  gases  under 
given  conditions,  the  absolute  values  of  the  weights  em¬ 
ployed  is  evidently  a  matter  of  indifference.  This  is  a 
point  which  I  think  it  desirable  to  emphasise,  because 
v.  Jolly,  in  his,  in  many  respedts,  excellent  work  upon  this 
subjedt  ( Munich  Acad.  Trans.,  vol.  xiii.,  II.,  49,  1880), 
attributes  a  discrepancy  between  his  final  result  for  oxygen 
and  that  of  Regnault  to  a  possible  variation  in  the 
standard  of  weight.  On  the  same  ground  we  may  omit 
to  allow  for  the  buoyancy  of  the  weights  as  used  in  air, 
since  only  the  variations  of  buoyancy,  due,  for  example, 
to  changing  barometer,  could  enter;  and  these  affedt  the 
result  so  little  that  they  may  safely  be  negleded.f 

But,  while  the  absolute  values  of  the  weights  are  of  no 
consequence,  their  relative  values  must  be  known  with 
great  precision.  The  investigation  of  these  over  the  large 
range  required  (from  a  kilogrm.  to  a  centigrm.)  is  a 
laborious  matter,  but  it  presents  nothing  special  for 
remark.  The  weights  quoted  in  this  paper  are,  in  all 
cases,  corrected,  so  as  to  give  the  results  as  they  would 
have  been  obtained  from  a  perfectly  adjusted  system. 

The  Water  Contents  of  the  Globe. 

The  globe  being  packed  in  finely-divided  ice,  was  filled 
with  boiled  distilled  water  up  to  the  level  of  the  top  of  the 
channel  through  the  plug  of  the  tap,  that  is,  being  itself 
at  o°,  was  filled  with  water  also  at  o°.  Thus  charged  the 
globe  had  now  to  be  weighed  ;  but  this  was  a  matter  of 
some  difficulty,  owing  to  the  very  small  capacity  available 
above  the  tap.  At  about  90  there  would  be  a  risk  of 
overflow.  Of  course  the  water  could  be  retained  by  the 
addition  of  extra  tubing,  but  this  was  a  complication  it 
was  desired  to  avoid.  In  February,  i8g2,  during  a  frost, 
an  opportunity  was  found  to  effedt  the  weighing  in  a  cold 
cellar  at  a  temperature  ranging  from  4°  to  70.  The 
weights  required  (on  the  same  side  of  the  balance  as  the 
globe  and  its  supports)  amounted  to  0-1822  grm.  On  the 
other  side  were  other  weights  whose  values  did  not 
require  to  be  known  so  long  as  they  remained  unmoved 
during  the  whole  series  of  operations.  Barometer  (cor- 
redted)  758-9  m.m. ;  temperature  6-3°. 

A  few  days  later  the  globe  was  discharged,  dried,  and 
replaced  in  the  balance  with  tap  open.  1834-1701  grms. 
had  now  to  be  associated  with  it  in  order  to  obtain 
equilibrium.  The  difference, — 

1834-170-0-182=  1833-988, 

represents  the  weight  of  the  water  less  that  of  the  air  dis¬ 
placed  by  it.  The  difference  of  atmospheric  conditions 
was  sufficiently  small  to  allow  the  negledt  of  the  varia¬ 
tion  in  the  buoyancy  of  the  glass  globe  and  of  the  brass 
counterpoises. 

*  A  Paper  read  before  the  Royal  Society. 

1  In  v.  Jolly’ s  calculations  the  buoyancy  of  the  weights  seems  to 
be  allowed  for  in  dealing  with  the  water,  and  negledted  in  dealing 
with  the  gases.  It  this  be  so,  the  result  would  be  effedted  with  a 
slight  error,  which,  however,  far  exceeds  any  that  could  arise  from 
neglefting  buoyancy  altogether. 
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It  remains  to  estimate  the  aCtual  weight  of  the  air  dis¬ 
placed  by  the  water  under  the  above  mentioned  atmo¬ 
spheric  conditions.  It  appears  that,  on  this  account,  we 
are  to  add  2314,  thus  obtaining— 

183630 

as  the  weight  of  the  water  at  o°  which  fills  the  globe 
at  o°. 

A  further  small  correction  is  required  to  take  account  of 
the  faCt  that  the  usual  standard  density  is  that  of  water 
at  40  and  not  at  o°.  According  to  Broch  (Everett’s 
“  C.G.S.  System  of  Units  ”),  the  faCtor  required  is  0-99988, 
so  that  we  have — 

=  183632 

0-99988 

as  the  weight  of  water  at  40  which  would  fill  the  globe 
at  o°. 

Air. 

Air  drawn  from  outside  (in  the  country)  was  passed 
through  a  solution  of  potash.  On  leaving  the  regulating 
tap  it  traversed  tubes  filled  with  fragments  of  potash,  and 
a  long  length  of  phosphoric  anhydride,  followed  by  a 
filter  of  glass  wool.  The  arrangements  beyond  the  regu¬ 
lating  tap  were  the  same  for  all  the  gases  experimented 
upon.  At  the  close  of  the  filling  it  was  necessary  to  use 
a  condensing  syringe  in  order  to  force  the  pressure  up  to 
the  required  point,  but  the  air  thus  introduced  would  not 
reach  the  globe.  It  may  be  well  to  give  the  results  for 
air  in  some  detail,  so  as  to  enable  the  reader  to  form  a 
judgment  as  to  the  degree  of  accuracy  attained  in  the 
manipulations. 


Globe  Globe 

Temp,  of 

Correction 

Corrected 

Date. 

empty.  full 

manometer. 

to  150. 

to  150. 

1892. 
Sept.  24 

2^90941 

27 

0‘53327 

17-8 

—  0-00112 

033219 

„  28 

2-90867  — 

—  0-00028 

»  29 

—  033271 

15-7 

033243 

OCt.  1 

2-90923  — 

>>  3 

0-53I5I 

127 

+  0-00093 

0-53244 

»  4 

2-90872 

Tap  re-greased. 

..  7 

2-91036 

„  8 

—  0-53296 

I2'4 

+  0-00105 

0-53401 

,,  10 

2-91056 

0-53380 

„  11 

—  033251 

n-8 

+  0-00129 

,,  12 

2-91039 

033362 

.»  13 

—  0-53201 

ii-o 

+  0-00161 

..  14 

2-91043 

0-53396 

».  15 

—  033219 

io-6 

+  0-00177 

The  column  headed  “  globe  empty  ”  gives  the  (cor¬ 
rected)  weights,  on  the  side  of  the  working  globe,  required 
for  balance.  The  third  column  gives  the  corresponding 
weights  when  the  globe  was  full  of  air,  ^having  been 
charged  at  0°  and  up  to  the  pressure  required  to  bring  the 
mercury  in  the  manometer  into  contact  with  the  two 
points  of  the  measuring  rod. 

This  pressure  was  not  quite  the  same  on  different 
occasions,  being  subject  to  a  temperature  correction  for 
the  density  of  mercury  and  for  the  expansion  of  the  iron 
rod.  The  correction  is  given  in  the  fifth  column,  and  the 
weights  that  would  have  been  required,  had  the  tempera¬ 
ture  been  150,  in  the  sixth.  The  numbers  in  the  second 
and  sixth  columns  should  agree,  but  they  are  liable  to  a 
discontinuity  when  the  tap  is  re-greased. 

In  deducing  the  weight  of  the  gas  we  compare  each 
weighing  “full”  with  the  mean  of  the  preceding  and 
following  weights  “  empty,”  except  in  the  case  of  October 
15,  when  there  was  no  subsequent  weighing  empty.  The 
results  are  given  in  the  Table  (see  top  of  next  column). 

There  is  here  no  evidence  of  the  variation  in  the  density 
of  air  suspected  by  Regnault  and  v.  Jolly.  Even  if  we 
include  the  results  for  September  27th,  obviously  affeCted 
by  irregularity  in  the  weights  of  the  globe  empty,  the  ex¬ 
treme  difference  is  only  0-4  m.grm.,  or  about  ¥0V0th  part. 


September  27  . . 

>> 

29  ..  .. 

..  237651 

October 

3  ..  .. 

99 

8  . .  •  • 

..  2-37646 

99 

11  . . 

*9 

13  ..  .. 

9t 

15  ..  .. 

..  2-37647 

Mean . . 

..  2-37661 

To  allow  for  the  contraction  of  the  globe  (No.  14)  when 
weighed  empty,  discussed  in  my  former  papers,  we  are  to 
add  0-00056  to  the  apparent  weight,  so  that  the  result  for 
air  becomes — 

237717. 

This  is  the  weight  of  the  contents  at  o°  and  under  the 
pressure  defined  by  the  manometer  gauge  at  150  of  the 
thermometer.  The  reduction  to  standard  conditions  is, 
for  the  present,  postponed. 

Oxygen. 

This  gas  has  been  prepared  by  three  distinct  methods 
(a)  from  chlorates,  ( b )  from  permanganate  of  potash,  ( c ) 
by  electrolysis. 

In  the  first  method,  mixed  chlorates  of  potash  and  soda 
were  employed,  as  recommended  by  Shenstone,  the  advan¬ 
tage  lying  in  the  readier  fusibility.  The  fused  mass  was 
contained  in  a  Florence  flask,  and  during  the  wash  out 
was  allowed  slowly  to  liberate  gas  into  a  vacuum.  After 
all  air  had  been  expelled,  the  regulating  tap  was  closed, 
and  the  pressure  allowed  gradually  to  rise  to  that  of  the 
atmosphere.  The  temperature  could  then  be  pushed 
without  fear  of  distorting  the  glass,  and  the  gas  was 
drawn  off  through  the  regulating  tap.  A  very  close  watch 
over  the  temperature  was  necessary  to  prevent  the  evolu¬ 
tion  of  gas  from  becoming  too  rapid.  In  case  of  excess, 
the  superfluous  gas  was  caused  to  blow  off  into  the 
atmosphere,  rather  than  risk  imperfect  action  of  the  potash 
and  phosphoric  anhydride.  Two  sets  of  five  fillings  were 
effected  with  this  oxygen.  In  the  first  set  (May,  1892)  the 
highest  result  was  2-6272,  and  the  lowest  2-6266;  mean, 
2-62691.  In  the  second  set  (June,  July,  i8g2)  the  highest 
result  was  2-6273,  and  the  lowest  2  6267,  mean  2-62693. 

The  second  method  ( b )  proved  very  convenient,  the 
evolution  of  gas  being  under  much  better  control  than  in 
the  case  of  chlorates.  The  re-crystallised  salt  was  heated 
in  a  Florence  flask,  the  wash-out,  in  this  case  also,  being 
facilitated  by  a  vacuum.  Three  fillings  gave  satisfactory 
results,  the  highest  being  2-6273,  the  lowest  2  6270,  and 
the  mean  2-62714.  The  gas  was  quite  free  from  smell. 

By  the  third  method  I  have  not  as  many  results  as  I 
could  have  wished,  operations  having  been  interrupted  by 
the  breakage  of  the  electrolytic  generator.  This  was, 
however,  of  less  importance,  as  I  had  evidence  from 
former  work  that  there  is  no  material  difference  between 
the  oxygen  from  chlorates  and  that  obtained  by  electro¬ 
lysis.  The  gas  was  passed  over  hot  copper,  as  detailed 
in  previous  papers.  The  result  of  one  filling,  with  the 
apparatus  as  here  described,  was  2-6271.  To  this  may  be 
added  the  result  of  two  fillings  obtained  at  an  earlier  stage 
of  the  work,  when  the  head  of  the  manometer  was  ex¬ 
hausted  by  an  independent  Sprengel  pump,  instead  of  by 
the  Toppler.  The  value  then  obtained  was  2-6272.  The 
results  stand  thus  : — 


Electrolysis  (2),  May,  1892 . 2-6272 

,,  (i),  ,1  ••  ••  ••  2*6271 

Chlorates  (5),  May,  1892  .  2-6269 

„  (5),  June,  1892  .  2-6269 

Permanganate  (3),  January,  1893  ..  2-6271 


Mean . 2-62704 

Correction  for  contraction  . .  0-00056 


2-62760 
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It  will  be  seen  that  the  agreement  between  the  different 
methods  is  very  good,  the  differences,  such  as  they  are, 
having  all  the  appearance  of  being  accidental.  Oxygen 
prepared  by  eledtrolysis  is  perhaps  most  in  danger  of  being 
light  (from  contamination  with  hydrogen),  and  that  from 
chlorates  of  being  abnormally  heavy. 


Nitrogen. 

This  gas  was  prepared,  in  the  usual  manner,  from  air 
by  removal  of  oxygen  with  heated  copper.  Precautions 
are  required,  in  the  first  place,  to  secure  a  sufficient  adtion 
of  the  reduced  copper,  and,  secondly,  as  was  shown  by 
v.  Jolly,  and  later  by  Leduc,  to  avoid  contamination  with 
hydrogen  which  may  be  liberated  from  the  copper.  I 
have  followed  the  plan,  recommended  by  v.  Jolly,  of 
causing  the  gas  to  pass  finally  over  a  length  of  unreduced 
copper.  The  arrangements  were  as  follows  : — 

Air  drawn  through  solution  of  potash  was  deprived  of 
its  oxygen  by  reduced  copper  contained  in  a  tube  of  hard 
glass  heated  by  a  large  flame.  It  then  traversed  a  U-tube, 
in  which  was  deposited  most  of  the  water  of  combustion. 
The  gas,  practically  free,  as  the  event  proved,  from  oxy¬ 
gen,  was  passed,  as  a  further  precaution,  over  a  length  of 
copper  heated  in  a  combustion  furnace,  then  through 
strong  sulphuric  acid,*  and  afterwards  back  through  the 
furnace  over  a  length  of  oxide  of  copper.  It  then  passed 
on  to  the  regulating  tap,  and  thence  through  the  remainder 
of  the  apparatus,  as  already  described.  In  no  case  did 
the  copper  in  the  furnace,  even  at  the  end  where  the  gas 
entered,  show  any  signs  of  losing  its  metallic  appearance. 

Three  results,  obtained  in  August,  1892,  were — 

August  8 .  2,3io35 

1,  10 .  2'3I026 

))  15*  •  ••  ••  2*31024 


Mean  ..  ..  2 ’3 1028 

To  these  may  be  added  the  results  of  the  two  special 
experiments  made  to  test  the  removal  of  hydrogen  by  the 
copper  oxide.  For  this  purpose  a  small  hydrogen 
generator,  which  could  be  set  in  adtion  by  closing  an  ex¬ 
ternal  contaCt,  was  included  between  the  two  tubes  of 
reduced  copper,  the  gas  being  caused  to  bubble  through 
the  electrolytic  liquid.  The  quantity  of  hydrogen 
liberated  was  calculated  from  the  deflection  of  a  galvano¬ 
meter  included  in  the  circuit,  and  was  sufficient,  if  re¬ 
tained,  to  alter  the  density  very  materially.  Cate  was 
taken  that  the  small  stream  of  hydrogen  should  be  uni¬ 
form  during  the  whole  time  (about  t.\  hours)  occupied  by 
the  filling,  but,  as  will  be  seen,  the  impurity  was  effec¬ 
tually  removed  by  the  copper  oxide. f  Two  experiments 
gave — 

September  17  . .  . .  2-31012 

11  20  .  .  ..  2’3I027 

Mean  ..  ..  2'3io2o 

We  may  take  as  the  number  for  nitrogen _ 

.  2'3I026 

Correction  for  contraction  .,  r6 


2‘3I082 


Although  the  subject  is  not  yet  ripe  for  discussion,  I 
cannot  omit  to  notice  here  that  nitrogen  prepared  from 
j',a>  ,a^d  expeCted  to  be  pure,  turned  out  to  be 
decidedly  lighter  than  the  above.  When  the  oxygen  of 
air  is  burned  by  excess  of  ammonia,  the  deficiency  is 
about  njVwth  part.  +  When  oxygen  is  substituted  for  air, 


a  no  t h  er  pm  nfos  e .°  ‘his’  but  the  acid  “  Position  for 

i  Much  larger  quantities  of  hydrogen  sufficient  to  reduce  the  oxide 

be“ introducedwithout 

t  Nature,  vol.  xlvi.,  p.  512. 


so  that  all  (instead  of  about  one-seventh  part)  of  the 
nitrogen  is  derived  from  ammonia,  the  deficiency  of 
weight  may  amount  to  J  per  cent.  It  seems  certain  that 
the  abnormal  lightness  cannot  be  explained  by  contamina¬ 
tion  with  hydrogen,  or  with  ammonia,  or  with  water,  and 
everything  suggests  that  the  explanation  is  to  be  sought 
in  a  dissociated  state  of  the  nitrogen  itself.  Until  the 
questions  arising  out  of  these  observations  are  thoroughly 
cleared  up,  the  above  number  for  nitrogen  must  be 
received  with  a  certain  reserve.  But  it  has  not  been 
thought  necessary,  on  this  account  to  delay  the  presenta¬ 
tion  of  the  present  paper,  more  especially  as  the  method 
employed  in  preparing  the  nitrogen  for  which  the  results 
are  recorded  is  that  used  by  previous  experimenters. 

(To  be  continued). 


ON  THE  DETERMINATION  OF  IODINE  IN 
HALOID  SALTS  BY  THE  ACTION 
OF  ARSENIC  ACID.* 

By  F.  A.  GOOCH  and  P.  E.  BROWNING. 


Three  years  ago  we  demonstrated  (American  journal  of 
Science,  xxxix.,  p.  188)  the  possibility  of  determining 
iodine  in  mixtures  of  alkaline  chlorides,  bromides,  and 
iodides,  with  rapidity  and  exadlness,  by  taking  advantage 
of  the  behaviour  of  arsenic  acid  toward  the  haloid  salts  in 
presence  of  sulphuric  acid  of  definite  strength.  We 
showed  in  brief  that  when  amounts  of  potassium  iodide 
ranging  from  0-005  grm.  to  o-5  grm.  were  dissolved  in  100 
c.m.3  of  water  containing  2  grms.  dihydrogen  potassium 
arseniate  and  20  c.m. 3  of  a  mixture  of  sulphuric  acid 
with  water  in  equal  volumes,  the  entire  amount  of  iodine 
was  expelled  on  boiling  down  the  solution  from  100  c.m.3  . 
to  35  c.m.3  ;  and  further,  that  arsenic,  reduced  to  the 
arsenious  condition  to  an  amount  the  exadt  equivalent  of 
the  iodine  liberated,  remained  in  solution  and  was  deter¬ 
minable,  after  neutralisation  of  the  acid,  in  presence  of 
an  alkaline  bicarbonate,  by  titration  against  standard 
iodine  according  to  Mohr’s  classical  method.  We  studied 
carefully  the  behaviour  of  alkaline  bromides  and  chlorides 
under  identical  conditions,  and  determined  that  0-5  grm. 
of  potassium  bromide  adted  upon  the  mixture  of  arseniate 
and  acid  to  the  extent  of  reducing  arsenic  equivalent  to 
o'ooo8  grm.  of  iodine,  and  that  0-5  grm.  of  sodium 
chloride  did  not  reduce  arsenic,  but  did  cause,  under  the 
conditions,  a  volatilisation  proportional  to  the  amount  of 
arsenious  oxide  present,  the  loss  amounting  at  the  most 
— when  0-56  grm.  of  the  iodide  was  present  to  exert  its 
reducing  adtion  upon  the  arsenic — to  o-ooii  grm.  We 
showed,  furthermore,  that  these  maximum  errors,  due  to 
the  adtion  of  bromides  and  chlorides,  though  not  large 
and  tending  to  neutralise  one  another  when  both  bromides 
and  chlorides  are  present,  may  be  eliminated  by  the 
application  of  a  numerical  corredtion  to  the  results  when¬ 
ever  the  amounts  of  bromide  and  chloride  present  become 
known. 

Recently  Messrs.  Friedheim  and  Meyer  (Zeitsch.  f. 
Anorg.  Chem.,  i.,  p.  407)  have  recognised  the  value  of 
our  readlion,  and  applied  it  to  the  elimination  of  iodine 
from  mixtures  of  haloid  salts.  They  have,  however, 
taken  issue  with  us  (unadvisedly,  as  we  think)  as  to 
matters  of  detail.  They  have,  in  the  first  place,  put 
themselves  upon  record  as  being  unable  to  titrate 
arsenious  oxide  by  iodine  in  alkaline  solution  under  the 
conditions  of  our  process.  They  account  for  their  failure 
by  the  wholly  unsupported  hypothesis  that  the  iodine 
readlion  is  unavailable  in  presence  of  the  amounts  of  salts 
present,  and  modify  the  treatment  by  distilling,  colledting 
the  iodine  in  the  distillate,  and  determining  it  by  the 
thiosulphate  method,  thus  introducing  complexity  of 

*  American  journal  of  Science,  xlv.,  April,  1893,— Contributions 
from  the  Kent  Chemical  Laboratory  of  Yale  College. 
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apparatus  and  manipulation,  and  sacrificing  the  simplicity 
and  rapidity  which  are  chief  advantages  of  our  process. 
Had  they  read  our  paper  with  intelligent  care  it  must 
have  been  evident  that  we  had  given  special  attention  to 
the  question  of  the  influence  of  the  salts  present  upon 
the  iodine  reaction  ;  for  we  expressly  stated  that  “  due 
correction  was  made  for  the  amount  of  iodine  necessary 
to  develop  the  test-colour  in  a  solution  prepared  and 
treated  similarly  in  all  respe&s  to  the  experimental 
solutions  excepting  the  introduction  of  the  iodide  — the 
correction  amounting  to  a  single  drop  more  of  the  deci- 
normal  iodine  than  was  required  to  produce  the  end 
reaction  in  the  same  volume  of  pure  water  containing 
only  the  starch  indicator.”  It  is  obvious  that  such  errors 
as  0-003  to  o-oo6  grm,,  which  Messrs.  Friedheim  and 
Meyer  found  even  in  the  absence  of  bromides  and 
chlorides,  are  not  explicable  by  the  action  of  the  salts 
which  we  used.  Our  errors  ranged  under  like  conditions 
from  0-0009  grm.— to  00003  grm.  +  ,  with  a  mean  error  in 
nine  determinations  of  o'ooo2  grm.  —  . 

Everybody  knows  that  the  starch  iodide  test  is  most 
delicate  in  acid  solutions  and  in  presence  of  combined 
iodine,  but  Mohr’s  method  of  titrating  arsenious  oxide 
and  iodine  against  one  another  in  alkaline  solution  is 
sufficiently  delicate  for  very  exaCt  work,  provided  only 
that  the  alkali  in  excess  is  in  the  form  of  the  bicarbonate, 
that  the  starch  emulsion  is  used  in  abundance,  and  that 
the  volumes  of  solutions  titrated  are  regulated  to  low  and 
uniform  measure.  In  many  determinations  of  iodine 
made  by  our  method  at  different  times  and  with  different 
materials,  it  has  never  been  our  ill-fortune  to  chance  upon 
results  so  extraordinary  as  those  of  Messrs.  Friedheim 
and  Meyer,  though  we  have  met  in  the  course  of  our 
work  with  potassium  arseniate  so  contaminated  with 
nitrates  as  to  be  unfit  for  use  and  with  alkaline  hydroxides 
too  impure  to  employ.  Most  analytical  processes  depend 
for  their  exadlness  upon  the  use  of  proper  materials  ;  ours 
is  no  exception  to  the  rule  in  this  regard. 

As  to  the  correctness  of  the  main  reaction  there  appears 
to  be  no  difference  of  opinion  between  Messrs.  Friedheim 
and  ourselves.  We  have,  therefore,  taken  the  pains, 
perhaps  unnecessarily,  to  make  experiments  in  which  the 
estimation  of  the  iodine  of  the  same  identical  portions  is 
effected  both  in  the  distillate  and  in  the  residue,  in  order 
that  the  two  modes  of  estimation  may  be  brought  into 
direCt  comparison.  It  is  scarcely  needful  to  add  that  we 
tcok  care  to  work  with  pure  reagents.  The  potassium 
iodide,  like  that  which  we  employed  in  our  former 
investigation,  was  prepared  by  acting  with  re-sublimed 
iodine  upon  an  excess  of  iron  wire,  pouting  off  the  solu¬ 
tion  from  the  iron  when  the  colour  of  iodine  had  vanished, 
adding  iodine  equal  to  one-third  the  amount  of  that 
originally  used,  pouring  the  filtered  liquid  into  a  boiling 
solution  of  the  calculated  equivalent  of  potassium  carbon¬ 
ate  (from  the  bicarbonate),  and  filtering  off  the  pre¬ 
cipitated  magnetic  oxide  of  iron.  The  slightly  alkaline 
solution  thus  made,  containing  approximately  2  grms.  of 
potassium  iodide  in  100  c.m.8,  and  free  from  chlorine  and 
bromine,  was  standardised  by  precipitating  the  iodine 
from  weighed  portions  in  the  form  of  silver  iodide  and 
weighing  upon  asbestos.  The  other  reagents— the  sulph¬ 
uric  acid,  the  sodium  hydroxide,  the  acid  potassium  car¬ 
bonate,  the  dihydrogen  potassium  arseniate — when  pre¬ 
sent  in  the  proportions  used  in  our  process  and  mixed 
with  5  c.m.3  of  clear  starch  solution  prepared  by  Gastine’s 
formula  [Bull.  Soc.  Chim.,  1.,  172)  (5  grms.  starch,  o'oi 
Hgl2,  1  litre  of  water)  gave  the  starch  blue  with  a  single 
drop  of  decinormal  iodine  at  all  dilutions  below  300  c.m.3. 
The  results  of  these  experiments  are  given  in  the  accom¬ 
panying  Table. 

Experiments  1  to  4  were  made  exadly  in  accordance 
with  the  directions  of  our  former  paper,  the  mixtures 
being  simply  boiled  in  an  Erlenmeyer  flask  trapped  to 
prevent  mechanical  loss  by  hanging  in  the  neck  of  the 
flask,  with  the  larger  end  downward,  a  straight,  two- 
bulbed  drying  tube  cut  off  so  as  to  leave  the  larger  tube 


Iodine 

Iodine 

Iodine 

Iodine 

found  in 

found  in 

found  in 

taken  in 

residue 

distillate 

distillate 

Error  in 

Error  in 

form  of 

by  our 

by 

by 

residue. 

distillate. 

KI. 

method. 

As203. 

Na3S203. 

Grm. 

Grm. 

Grm. 

Grm. 

Grm. 

Grm. 

I.  0-4054 

0-4052 

— 

— 

0-0002  — 

— 

2.  0-4057 

°'4°55 

— 

— 

0-0002  — 

— 

3.  0-4054 

0-4052 

— 

— 

0-0002  — 

— 

4.  0-4054 

0-4052 

— 

— 

0-0002  — 

— 

5.  0-4042 

0-4046 

0-4046 

— 

0-0004  + 

0-0004  + 

6.  0-4050 

0-4052 

0-4040 

— 

0  0002  + 

O-COIO  — 

7.  0-4050 

0-4052 

— 

0-4039 

0-0002  + 

O'OOII  — 

8.  0:4058 

0-4052 

— 

0-405 1 

o-ooo6  — 

0-0007  — 

9.  0-4054 

0-4046 

— 

0-4051 

00008  — 

0-0003  — 

10.  0-4042 

0-4046 

— 

0-4039 

0-0004  + 

0-0003  - 

it.  0-4055 

o'4°52 

— 

0-4057 

00003  — 

0-0002  + 

about  4  c.m.  in  length.  These  four  experiments  all  gave 
the  same  result,  which  differed  from  the  theory  by  o-ooo2 
grm.-.  The  mixtures  of  the  remaining  experiments 
were  treated  in  a  flask  connected  with  a  cooled  receiver 
and  absorption  tubes  for  condensing  the  distilled  iodine 
(all  joints  being  of  glass  and  carefully  ground),  and  carbon 
dioxide  was  passed  through  the  apparatus  in  slow  current 
to  facilitate  the  transfer  o  iodine  and  quiet  boiling.  In 
experiments  5  and  6  the  iodine  was  received  in  an  alkaline 
solution  of  standard  arsenious  oxide,  and  titration  was 
effected  with  standard  iodine  after  addition  of  starch.  The 
residue  was  treated  by  our  method.  It  will  be  observed 
that  the  residues,  which  contain  the  large  amounts  of 
salts,  yield  results  by  titration  practically  identical  with 
those  obtained  by  treating  the  distillates  which  do  not 
contain  the  large  masses  of  salts.  In  experiments  7  to  11 
the  iodine  distilled  was  received  in  potassium  iodide 
and  estimated  by  standard  sodium  thiosulphate,  itself 
standardised  against  the  iodine  whose  value  in  terms  of 
the  standard  arsenious  oxide  was  also  known.  The 
residues  were  treated  by  our  method.  It  is  evident  that 
the  errors  of  both  processes  of  treatment  are  reasonably 
small  (respectively  o'oooi  grm.  —  and  0-0004  grm.  -  in 
the  average),  with  what  difference  there  is  in  favour  of 
our  treatment  of  the  residues.  Our  process  is  incompar¬ 
ably  the  more  convenient  and  rapid.  We  do  not  doubt 
that  Messrs.  Friedheim  and  Meyer  could  have  obtained 
equally  good  results  had  they  worked  with  pure  reagents. 

Messrs.  Friedheim  and  Meyer  disagree  with  us  also  as 
to  the  degree  of  concentration  of  the  liquid  necessary  to 
insure  the  complete  expulsion  of  iodine,  and  as  to  the 
effect  of  the  concentration  upon  bromides  present — points 
to  which  we  gave  particular  attention  in  our  former  paper. 
We  showed  that,  in  general,  upon  boiling  a  mixture  of 
iodide  with  sulphuric  acid,  and  the  arseniate  diluted  with 
water,  the  amount  of  iodine  removed  depended  upon  the 
proportion  of  the  sulphuric  acid  to  the  final  volume  of 
the  whole  liquid,  it  being  plainly  shown  that  even  after 
the  liquid  had  lost  the  colour  of  free  iodine  in  the  process 
of  concentration,  it  was  still  possible  to  detect  combined 
iodine.  Further  concentration  and,  to  some  extent, 
dilution  and  repetition  of  the  concentration  to  the  former 
point  tend  to  set  free  the  residual  iodine. 

In  experimenting  upon  the  proportions  of  acid  most 
convenient  for  the  work,  we  found  that  a  solution  made 
up  to  contain  0-5  grm.  of  potassium  iodide,  2  grms.  of 
dihydrogen  potassium  arseniate,  and  20  c.m. 3  of  the 
sulphuric  acid  mixture  (1  :  1  by  volume)  retained  when 
boiled  down  to  40  c.m.3  no  determinable  free  iodine,  and 
but  the  faintest  trace  of  combined  iodine,  while  at  35 
c.m.3  the  liquid  was  free  from  iodine  in  any  form.  Upon 
experimenting  as  to  the  behaviour  of  mixtures  of  chlor¬ 
ides  and  iodides,  we  found  that  o'5  grm.  of  sodium 
chloride  added  to  the  mixture  containing  0-5  grm.  of  the 
iodide  occasioned  at  40  c.m.3  a  maximum  loss  of  arsen¬ 
ious  chloride  equivalent  to  0-0004  grm.  of  the  oxide,  or 
to  o'oooS  grm.  at  30  c.m.3  ;  and  that  the  loss  as  a  matter 
of  course  is  less  as  the  amount  cf  iodide  present  (and 
consequently  the  arsenious  oxide  formed)  is  diminished, 
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We  found  that  o-5  grm.  of  potassium  bromide  treated  in 
similar  manner  occasioned  no  loss  of  arsenious  bromide, 
but  did  induce  at  35  c.m.3  reduction  of  the  arsenic  acid 
amounting  to  0^0005  grm.  of  iodine.  Smaller  amounts 
of  bromide  produced  proportionately  smaller  effects,  but 
concentration  even  a  little  below  35  c.m.3  was  likely  to 
be  productive  of  serious  error.  We  fixed  upon  35  c.m.3, 
therefore,  as  the  ideal  concentration  for  removing  iodine 
from  unknown  mixtures  with  chlorides  and  bromides,  but 
expressly  stated  that  failure  to  concentrate  below  40 
c.m.3  introduces  no  appreciable  error,  while  great  care 
should  be  taken  not  to  press  the  concentration  below  35 
c.m.3  on  account  of  the  danger  of  bringing  about  the 
redudtion  of  the  arsenic  by  the  bromide. 

Messrs.  Friedheim  and  Meyer  contend  that  the  reduc¬ 
tion  of  volume  under  the  conditions  should  not  be  pressed 
beyond  50  c.m.3  at  the  most,  and  cite  in  proof  experi¬ 
ments  in  which  potassium  bromide  in  amounts  less  than 
half  as  great  as  those  which  we  used  caused  an  error  on 
concentration  to  35  c.m.3,  equivalent  to  five  or  six  milli- 
grms.  of  iodine.  They  recommend  boiling  from  150—50 
c.m.3  to  remove  the  iodine  without  disturbing  bromine. 
Our  former  experiments  are  sufficiently  definite  upon 
these  points.  We  have,  however,  determined  diredtly 
and  quantitatively  the  amounts  of  iodine  remaining  un¬ 
expelled  when  solutions  are  boiled  from  150 — 50  c.m.3 
and  found,  in  certain  experiments,  in  which  the  additional 
iodine  expelled  in  concentrating  from  50 — 35  c.m.3  was 
collected  in  potassium  iodide  and  estimated  with  sodium 
thiosulphate,  that  about  0  0013  grm.  remained  when  o-5 
grm.  of  potassium  iodide  was  originally  taken,  and  0^0003 
grm.  when  C25  grm.  of  the  iodide  was  present  at  the 
first.  It  is  evident,  therefore,  that  concentration  to  50 
c.m.3  is  not  sufficient  when  the  maximum  amount  of 
iodide  may  be  present.  We  have  also  made  certain 
experiments— recorded  below — in  which  the  bromine 
liberated  at  different  degrees  of  concentration  was  col¬ 
lected  in  potassium  iodide  and  estimated  by  the  iodine 
set  free.  In  our  former  work  we  inferred  the  loss  of 
bromine  from  the  effects  upon  the  arsenic  acid  in  the 
residues.  In  these  experiments  solutions  of  potassium 
bromide  (free  from  iodine),  with  20  c.m.3  of  sulphuric 
acid  (1  :  1),  and  2  grms.  of  dihydrogen  potassium  arseniate 
were  boiled  down  in  a  flask  connected  by  ground  glass 
joints  with  a  cooled  receiver  containing  potassium  iodide, 
and  the  iodine  set  free  was  estimated  by  standard  sodium 
thiosulphate. 
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From  these  results,  which  confirm  very  closely  those 
obtained  by  an  examination  of  the  residues  and  recorded 
in  our  former  paper,  it  is  evident  that  the  concentration 
may  go  under  the  most  unfavourable  conditions — when 
the  maximum  amount  of  bromide  is  present — to  40  c.m.3 
without  loss  and  to  35  c.m.3  with  small  loss.  As  we 
stated  in  our  former  paper,  concentration  below  35  c.m.8 
should  be  avoided. 

In  our  former  paper  we  showed  that  the  iodine  could  be 
determined  in  unknown  mixtures  of  sodium  chloride, 
potassium  bromide,  and  potassium  iodide  taken  in 
amounts  not  exceeding  i'5  grm.  (in  which,  however, 
neither  individual  salt  was  present  in  amount  exceeding 
0‘5  grm.)  with  a  maximum  error  ranging  from  o'ooi3 


grm.  —  to  o-ooi6  grm.  +.  We  showed,  further,  that 
when  the  amounts  of  chloride  and  bromide  present  were 
known  also,  a  correction  for  the  action  of  these  salts 
might  be  applied,  which  reduced  the  maximum  errors  to 
o'ooio  grm.  —  and  o-ooo8  grm.  +,  and  gave  a  mean  error 
of  o'oooi  grm.  —  for  twenty-six  determinations. 

In  conclusion,  we  affirm  the  correctness  of  our  former 
work,  and  reiterate  our  former  directions  without  change. 


NOTICES  OF  BOOKS. 


Practical  Treatise  on  Chemical  Analysis  and  Toxicological 

Researches  (Traite  Pratique  d’Analyse  Chimique  et  de 

Recherches  Toxicologique).  By  G.  Guerin,  Professor 

attached  to  the  Faculty  of  Medicine  at  Nancy.  Paris: 

Georges  Carre,  1893.  8vo.,  pp.  492. 

This  work  possesses  certain  very  valuable  features.  In 
the  first  sedion  on  preliminary  trials  by  the  dry  way 
there  are  a  series  of  tables  showing  the  colouration  of 
borax  beads  obtained  before  the  blowpipe  with  the  metallic 
oxide,  whilst  a  similar  table  shows  the  reactions  obtained 
with  phosphorus  salt. 

The  third  part  treats  of  the  distinctive  characters  of 
different  bodies,  and  gives— at  least,  where  the  rarer  ele¬ 
ments  are  concerned— the  spectroscopic  reactions  of  the 
substances  in  question.  We  notice  that  in  this  part  the 
metals  are  arranged  not  in  their  analytical  groups,  but 
alphabetically.  The  non-metallic  substances  are  entitled 
more  gallico  metalloids.  The  organic  salts,  e.g.,  uric, 
hippunc,  phenic,  meconic,  &c.,  aie  noticed  more  fully  than 
we  generally  find  in  text-books  of  moderate  size. 

In  addition  to  the  notes  on  the  spectral  reactions  of  the 
metals,  there  is  a  part  exclusively  devoted  to  speCtral 
analysis.  Here  we  find  a  catalogue  of  the  rays  of  the 
most  important  bodies  expressed  in  wave-lengths,  figures 
of  different  spectroscopes,  an  account  of  emission  speCtra, 
of  the  manner  of  producing  speCtrum  lines,  observing  and 
measuring  them,  the  projection  of  speCtra,  the  use  of  the 
eleCtric  spark,  on  absorption  speCtra,  and  the  manner  of 
their  observation. 

We  find  here  the  interesting  faCt  recorded  by  M.  de 
Chardonnet  that  certain  persons  who  had  undergone  the 
operation  for  cataraCt,  i.e.,  had  been  deprived  of  the 
“crystalline,”  saw  the  speCtrum  prolonged  far  beyond 
the  violet,  which  forms  the  ordinary  limit  of  the  visible 
portion.  Physicists  explain  this  phenomenon  by  assuming 
that  the  radiations  neither  of  the  extreme  red  nor  of  the 
ultra-violet  reach  the  retina.  The  aqueous  media  of  the 
eye  would  absorb  the  infra  red  rays,  as  does  water,  and 
the  tissue  of  the  crystalline  being  fluorescent,  absorb  the 
ultra-violet  rays,  as  do  all  substances  which  possess  this 
property. 

After  instructions  for  observing  the  absorption. speCtra 
and  an  account  of  the  absorption  bands  of  chlorophyll, 
of  potassium  permanganate,  and  of  the  salts  of  didymium 
and  erbium,  the  author  proceeds  to  describe  and  figure 
the  characteristic  bands  of  blood.  Here  the  name  of  Sir 
G.  Stokes  is  converted  into  Stockes.  A  special  chapter 
is  devoted  to  the  detection  of  blood  spots,  Here  men¬ 
tion  is  made  of  the  “  haemato  spectroscope”  of  M.  de 
Thierry. 

Part  V I.  is  devoted  to  toxicology,  prominence  being 
given  to  arsenic,  phosphorus,  hydrocyanic  acid,  chloro° 
form  and  chloral,  and  the  alkaloids.  The  methods  of  Stas 
and  Dragendorff  are  explained  and  criticised  at  length. 
Next  follow  the  baCterian  alkaloids,  the  ptomaines,  and 
leucomaines.  We  may  here  ask  whether  the  time  has 
yet  come  for  the  authoritative  promulgation  of  structural 
formulas  for  these  bodies  ?  Are  they,  even  if  capable  of 
demonstration,  in  their  right  place  in  an  analytical 
treatise  ? 

I  he  reactions  of  the  ordinary  alkaloids  are  fully  laid 
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down.  The  venoms  of  serpents  are  mentioned  in  passing 
as  containing  alkaloids,  but  we  do  not  find  any  detailed 
critical  description.  Much  research  is  here  still  required, 
but  it  cannot  be  undertaken  in  Britain,  or,  indeed,  in  any 
part  of  the  British  Empire,  on  account  of  the  agitation 
stirred  up  by  the  bestiarians. 

From  the  alkaloids  Prof.  Guerin  passes  to  the  analysis 
of  potable  waters.  He  admits  the  faintly  blue  colour  of 
pure  waters  if  seen  in  deep  masses.  He  rightly  condemns 
magnesium  waters,  but  he  holds  that  the  chemico-physical 
analysis  of  waters  does  not  warrant  a  decision  on  their 
hygienic  properties  without  a  biological  examination. 

In  the  chemical  analysis  of  waters  he  retains  the 
unsatisfactory  procedure  of  evaporating  to  dryness  at 
xoo°  and  noting  the  loss  on  ignition  at  a  red  heat.  The 
shortcomings  of  this  procedure  are  so  well  known  that 
they  do  not  need  to  be  here  recapitulated.  Ammonia  and 
organic  nitrogen  he  determines  by  Wanklyn’s  method. 
For  nitrates  he  gives  the  methods  with  brucine,  with 
dipbenylamine,  and  with  the  sulpbophenic  reagent  of 
Grandval  and  Lajoux.  We  are  surprised  to  find  no 
reference  to  lead,  one  of  the  most  dangerous  and  com¬ 
monest  impurities  in  potable  waters. 

The  bacteriological  examination  of  drinking-waters  is 
discussed  very  fully,  but  there  is  no  reference  to  the 
analysis  of  sewage,  of  industrial  waste-waters,  drainage, 
or  urines.  Lastly  come  instructions  for  the  assay  of 
clays  and  of  irons  snd  steels. 

Prof.  Guerin’s  work  is  upon  the  whole  highly  useful, 
very  rich  in  some  directions,  though  strangely  defective 
in  others. 


Diseases  Incident  to  Workpeople  in  Chemical  and  other 
Industries.  An  Address  Delivered  before  the  Chemical 
and  Physical  Society  of  University  College,  London. 
By  Watson  Smith.  London  :  Eyre  and  Spottiswoode, 
1893.  8vo.,  34  pp.  (Second  Notice.) 

The  match-manufaCture  employs  a  small  number  of 
persons  in  comparison  with  the  production  of  alkali,  but 
it  must  be  charged  with  a  much  higher  proportion  of 
mischief.  The  manufacture  of  phosphorus  itself  is  less 
dangerous  than  its  subsequent  elaboration  into  matches. 
The  special  disease  which  may  be  produced  is  necrosis  of 
the  jaw.  At  the  works  of  Messrs.  Albright  and  Wilson, 
of  Birmingham,  the  largest  phosphorus  makers  in  the 
world,  every  known  precaution  for  the  safety  of  the  work¬ 
people  is  taken  and  with  success.  No  girls  or  young 
boys  are  employed,  and  the  cases  of  necrosis  occurring 
are  few,  and  being  at  once  attended  to  they  are  easily 
cured.  The  firm  state  that  men  of  a  scrofulous  taint  or 
of  intemperate  habit  are  most  susceptible  to  the  mischief. 

In  match  making  the  risk  is  greater.  The  number  of 
hands  is  larger,  the  phosphorus  is  much  sub-divided, 
and  has  consequently  much  greater  opportunity  of  giving 
off  its  vapours.  There  is  a  remedy,  the  exclusive  use  of 
the  so-called  red  or  amorphous  phosphorus  in  place  of 
the  normal  white  or  yellow  form.  In  some  countries  the 
use  of  the  latter  kind  is  legally  prohibited.  But  such 
enactments  are  too  often  a  dead  letter  even  in  Germany, 
where,  according  to  Prof.  Lunge,  it  is  carried  on  secretly, 
and  will  be  so  until  the  small  match-works,  —  the  so- 
called  house  fadtories— are  stopped.  Such  establishments 
are  much  less  rampant  in  England.  In  Switzerland  the 
match-manufaCture  is  about  to  be  constituted  a  Govern¬ 
ment  monopoly  on  purely  sanitary  grounds.  In  the  small 
Swiss  factories  it  has  actually  been  customary  for  the 
workmen  to  be  paid  partly  in  money  and  partly  in 
matches,  reckoned  at  30  per  cent  above  their  real  value  ! 

It  is  stated,  on  the  authority  of  the  Chemiker  Zeitung, 
that  the  attempts  to  supersede  phosphorus  altogether  in 
the  match-manufaCture  have,  so  far,  proved  a  failure,  the 
matches  thus  made  being  too  explosive.  Perhaps,  how¬ 
ever,  the  difficulty  may  yet  be  overcome,  which  is  very 
desirable,  since  all  the  phosphorus  in  existence  is  wanted 
as  plant-food. 
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Mr.  Watson  Smith  tells  us  that  in  the  safety-match 
department  of  Messrs.  Bryant  and  May  no  smell  of 
phosphorus  could  be  recognised.  The  match-works  of 
the  Salvation  Army  use  only  amorphous  phosphorus  and 
keep  up  thorough  ventilation.  The  health  of  the  work¬ 
people  is  satisfactory. 

White-lead  next  claims  our  attention.  Mr.  Watson 
Smith  rightly  contends  that  whatever  process  is  used  in 
this  manufacture,  so  long  as  there  is  dust  there  is  danger. 
Even  the  new  white-lead,  consisting  principally  of  lead 
sulphate,  cannot  be  absolutely  safe.  Lead  sulphate  is 
decidedly  soluble  in  ammonium  acetate  and  tartrate,  and 
it  is  converted  into  lead  carbonate  by  sodium  bicarbonate. 
Hence,  if  a  person  is  exposed  to  the  dust  of  lead  sul¬ 
phate,  a  draught  of  the  ordinary  effervescing  beverages 
may  at  once  produce  in  his  digestive  organs  the  actively 
poisonous  lead  carbonate. 

We  hope  that  the  author’s  protest  against  dilute  sul¬ 
phuric  acid  as  a  safeguard  against  lead  poisoning  will 
not  be  generalised  so  as  to  form  an  objection  to  its  use 
as  a  prophylactic  against  cholera  and  various  other  tropical 
diseases,  —  of  course  not  including  yellow  fever,  the 
bacillus  of  which  seems  to  thrive  in  acid  media. 

It  appears  that  “  workmen  employed  in  factories  where 
arsenic  acid  and  also  bichromate  of  potash  are  made, 
especially  the  former,  are  subject  to  blisters  and  ulcers 
that  precisely  resemble  those  common  in  syphilitic 
diseases.  The  result  is  that  such  workmen  have  often 
been  treated,  and  wrongly  treated,  for  acute  syphilis.” 
It  is  satisfactory  that  the  demand  for  arsenic  acid  has 
much  abated  since  the  Medlock  process  is  no  longer 
exclusively  used  in  the  manufacture  of  magenta. 

Carbon  disulphide,  when  inhaled,  is  a  serious  poison, 
and  it  is  the  more  formidable  as  its  effects  have  been 
wrongly  ascribed  to  alcoholic  intoxication.  Mr.  H.  L. 
Terry,  a  former  pupil  of  the  author,  has  hopes  that  in 
the  process  for  vulcanising  indiarubber  it  may  soon  be 
superseded  by  a  newly  discovered  product. 

Dr.  Weber,  of  Manchester,  gives  a  simple  method  of 
distinguishing  the  earlier  stages  of  poisoning  by  carbon 
disulphide  from  the  effects  of  alcohol. 

The  patient  is  placed  in  the  open  air  for  from  five  to 
ten  minutes,  and  is  allowed  to  drink  some  milk  and  soda- 
water.  If  alcohol  has  been  at  work  no  improvement  is 
perceived,  but  in  the  case  of  carbon  disulphide  the 
symptoms  disappear  very  rapidly.  It  is  to  be  noted  that 
though  the  “  curing  ”  of  caoutchouc  goods  is  now  con¬ 
ducted  in  machines,  encased  and  well  ventilated,  yet 
“  the  men  attending  them  frequently  carelessly  expose 
themselves  to  the  carbon  disulphide  vapours  escaping  in 
large  quantities.” 

Two  tests  are  here  laid  down  for  detecting  carbon 
disulphide  in  saliva.  For  the  phenylhydrazine  reaction 
from  10 — 15  c.c.  of  the  saliva  are  shaken  up  with  from 
20 — 25  c.c.  of  benzene.  All  the  CS2  is  taken  up  by  the 
latter,  and  on  adding  to  it  a  few  crystals  of  phenyl¬ 
hydrazine  (the  free  base),  a  beautiful  crop  of  the  crystal¬ 
line  compound  is  deposited. 

The  triethylphosphine  reaction  is  obtained  by  shaking 
up  the  saliva  with  an  ethereal  solution  of  triethyline- 
phosphine,  P(C2H5)3.  If  CS2  is  present  a  beautiful  pink 
colour  appears,  due  to  the  formation  (C2H5)3P.CS2.  If 
the  quantity  of  CS2  is  not  too  small,  a  red  crystalline 
deposit  of  the  compound  is  obtained.  According  to  Dr. 
Weber,  the  chief  danger  from  nitrobenzene  lies  not  so 
much  in  the  preparation  of  this  compound,  or  in  its  con¬ 
version  into  aniline,  as  in  the  manufacture  of  metanilic 
acid  and  benzidine.  It  may  be  pronounced  a  treacherous 
poison,  as  its  symptoms  appear  suddenly  and  without 
any  warning.  Dr.  Weber  himself  seems  to  have  had  a 
rather  narrow  escape  from  poisoning  by  the  vapours  of 
aniline. 

Cases  of  arsenical  poisoning  occur  at  pigment-works 
in  the  manufacture  of  Schweinfurt  green  (or  Paris  green, 
as  it  is  sometimes  called)  and  of  “  rose  pink  ” — a  prepara¬ 
tion  of  magenta  precipitated  upon  aluminium  arsenite. 
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Chemical  Notices  from  Foreign  Sources.  {CApriU8 [islT 
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The  proposal  to  constitute  a  small  consultative  com¬ 
mittee  to  advise  the  Home  Secretary  on  the  sanitary 
bearings  of  various  trades,  if  rightly  constituted ,  would 
be  exceedingly  useful. 

Mr.  Watson  Smith’s  work  will,  we  hope,  be  widely 
read  and  appreciated.  It  will  be  a  safe  guide  for 
journalists. 


certainly  seems  surprising  that  the  chemistry  of  so 
important  a  process  should  receive  so  little  attention. — 
I  am,  &c., 

A.  C.  Langmuir. 

School  of  Mines,  Columbia  College, 

New  York. 


Electro-Medical  Supplies.  The  General  Eledric  Co., 
Limited,  Queen  Vidoria  Street,  London. 

This  catalogue  figures  and  describes  an  extensive  assort¬ 
ment  of  apparatus  for  bona  fide  medical  and  surgical  pur¬ 
poses.  Praditioners  will  note  here  the  absence  of  those 
alleged  wonder-working  batteries  which  have  been  so 
much  pushed  of  late  by  persons  scantily  acquainted 
either  with  eledricity  or  pathology. 


A  Summer  School  of  A  rt  and  Science.  Edinburgh  Summer 
Meeting.  Seventh  Session,  July  31st  to  August  26th, 
1893. 

It  is  satisfadory  to  find  that  this  movement  promises 
to  be  permanent.  In  the  remarks  on  the  “  educational 
purpose  of  the  courses,”  we  note  the  following  passage 
with  especial  satisfadion  :  “  Hence  the  examination 
method  is  here  definitely  abandoned  ;  a  keener  stimulus, 
even  a  more  satisfadory  test  of  progress,  being  found  in 
accustoming  the  student  to  take  part  in  his  own  educa¬ 
tion.”  Or,  again,  “  the  student  is  regarded,  not  as  a 
receptacle  for  information,  but  as  a  possible  producer  of 
independent  thought."  The  attempt  is  made  “  not  merely 
to  offer  a  series  of  special  courses,  each  of  adequate 
thoroughness,  but  to  keep  up,  as  far  as  possible,  a 
parallelism  of  treatment  and  to  co-ordinate  these  parallel 
courses  into  a  larger  whole.”  To  such  endeavours  we 
can  merely  wish  the  most  ample  success. 

We  trust,  however,  that  the  “  humanities  ”  will  not  be 
allowed  to  encroach  too  far  on  the  time  and  attention  of 
the  school,  as  they  have  a  tendency  to  do  in  Britain.  We 
have  great  confidence  in  the  guidance  of  Professor 
Geddes. 


Incandescence  Lamps.  Price  List.  The  Edison  and 
Swan  United  Eledric  Light  Company,  Limited, 

Sedion  I. 

Electric  Light  Installation  Fittings.  Price  List.  The 
Edison  and  Swan  United  Eledric  Light  Company, 
Limited.  Sedion  IT. 

Electric  Light  Measuring  Instruments.  The  Edison  and 
Swan  United  Eledric  Light  Company,  Limited. 

Sedion  III. 

These  copious  illustrated  price  lists  will  be  exceedingly 
useful  for  municipal  authorities  who  may  be  contempla¬ 
ting  the  introduction,  extension,  or  improvement  of  an 
eledric  light  installation. 

It  is  to  be  hoped  that  the  instruments  used  for  measur¬ 
ing  eledric  current  as  supplied  to  consumers  will  prove  in 
pradice  more  trustworthy  than  the  gas-meter,  which  has 
earned  for  itself  the  unenviable  name  of  the  “  mechanical 
Ananias.” 


CORRESPONDENCE. 

OXIDATION  PRODUCTS  OF  GLUCOSE. 


To  the  Editor  of  the  Chemical  News. 

Sir, —Will  any  of  your  readers  kindly  inform  me  of  the 
oxidation  produds  of  glucose  when  treated  with  Fehling’s 
solution  ?  The  text-books  on  analysis  (Sutton,  Blytb, 
&c.)  are  satisfied  with  the  statement  that  Cu20  is  formed 
by  reduction  and  overlook  the  rest  of  the  readion.  It 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Note.— All  degrees  of  temperature  are  Centigrade  unless  otherwise 

expressed, 

Comptes  Rendus  Hebdomadaires  des  Seances ,de  V Academic 

des  Sciences.  Vol.  cxvi.,  No.  15,  April  10,  1893. 

Volatility  of  Manganese. — S.  Jordan. — The  author’s 
former  researches  have  been  confirmed  by  H.  H.  Lorenz 
and  Heusler,  who  conclude  that  manganese,  unlike  nickel 
and  iron,  does  not  read  with  carbon  monoxide,  and  that 
it  is  volatilised  as  a  metal,  at  little  above  its  point  of 
fusion. 

Determination  of  Atomic  Weights  by  the  Method 
of  Limit.  —  G.  Hinrichs. — The  author  finds  that  for  each 
atom  of  the  unique  and  primitive  matter  contained  in 
hydrogen  there  are  exadly  sixteen  in  the  atom  of  oxygen. 

Nitro-Copper. — Paul  Sabatier  and  J.  R.  Senderens. — 
This  compound  is  obtained  by  reducing  cupiic  oxide  and 
direding  upon  the  metal  thus  procured,  at  250  or  30°, 
vapours  of  nitrogen  peroxide.  The  compound  may  be 
represented  by  the  formula  Cu2N02.  It  is  stable  in  dry 
air  in  the  cold,  but  it  is  decomposed  by  temperatures 
exceeding  go°.  It  reads  violently  with  water. 

Isomerism  of  the  Amido- Benzoic  Acids. — Oechsner 
de  Coninck. — The  author  has  pursued  the  comparative 
study  of  the  three  amido-benzoiic  acids,  determining  their 
solubility  in  neutral  solvents  such  as  pure  alcohol  and 
ether,  methylic  alcohol,  acetone,  methyl  and  ethyl  iodides, 
chloroform,  bromoform,  oil  of  turpentine,  and  distilled 
water  at  different  temperatures. 

Phthalocyanacetic  Ether. — P.  Th.  Muller. — This 
paper  does  not  admit  of  useful  abridgment.. 

Observations  on  a  Series  of  Novel  Forms  of 
Snow,  collected  at  very  Low  Temperatures. — 
Gustav  Nordenskiold. — These  snow-flakes  seem  a  con- 
neding  -  link  between  the  geometrical  forms  of  dead 
nature,  bounded  by  plane  surfaces  and  the  curved  and 
rounded  forms  of  organised  beings. 

Zeitschrift  fur  Analytische  Chemie. 

Vol.  xxxii.,  Part  2,  1893. 

Simple  Separation  of  Iron  and  Alumina. — H. 
Borntrager. — Both  hydroxides  are  precipitated  together, 
ignited,  and  weighed  as  oxides.  They  are  then  re¬ 
dissolved  in  hydrochloric  acid,  rendered  almost  neutral 
with  potassa-lye — not  soda — and  both  oxides  are  then 
precipitated  with  neutral  liquid  potash  soap,  as  sold  by 
A.  Keysser,  of  Hanover,  or  A.  Gude,  of  Leipzig.  The 
precipitation  must  be  effeded  in  heat,  and  an  excess  of 
soap  must  in  any  case  be  avoided,  as  the  oleates  are 
otherwise  re-dissolved.  It  is  filtered  through  a  filter 
moistened  with  hot  water,  and  washed  with  hot  water 
until  the  potassium  chloride  is  removed.  The  filter  is 
then  partially  dried  over  calcium  chloride  until  the  bulk 
of  the  water  is  removed.  The  gelatinous  mass  is  then 
treated  with  hot  petroleum  until  it  runs  off  colourless, 
and  consequently  all  iron  oleate  has  passed  into  solution. 
The  filter  is  burnt,  and  the  residual  porous  snow-white 
alumina  is  weighed.  As  a  precaution,  the  petroleum 
solution  may  be  burnt  and  incinerated  so  as  to  weigh  the 
iron  oxide.  Ferrous  oxide  may  be  separated  from  alumina 
in  this  manner  without  previous  oxidation. 
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Rapid  Redudion  of  Potassium  Platinum  Chloride. 
— H.  Borntrager. — The  compound  is  dissolved  in  boiling 
water,  and  the  platinum  is  precipitated  by  liquid  potash 
soap.  It  falls  to  the  bottom  as  a  smeary  and  sandy  light- 
coloured  clot.  The  supernatant  solution  is  decanted  off, 
and  the  clot  (which  consists  of  a  double  salt  of  potassium 
chloride  and  platinum  oleate),  is  ignited  in  a  porcelain 
crucible.  Thus,  in  a  few  minutes  we  obtain  a  very 
effective  platinum-black,  which  is  freed  from  potassium 
chloride  by  washing  with  hot  water.  The  clot,  on 
ignition,  leaves  42  per  cent  residue  with  23  per  cent 
platinum. 

Separation  of  Strontium  and  Calcium. — Prof.  R. 
Fresenius. — The  author,  as  the  final  result  of  his  pro¬ 
longed  investigations,  concludes  that  only  the  method  of 
H.  Rose,  as  improved  by  F.  Stromeyer,  can  be  recom¬ 
mended  for  a  true  separation. 


Bulletin  de  la  Societe  d’ Encouragement  pony  I’Industrie 
Nationale.  Series  4,  Vol.  viii,,  No.  86. 

Use  of  the  Safety-Lamp  for  the  Detection  of 
Inflammable  Vapours. — Frank  Clowes. — (From  the 
Chemical  News), 


MISCELLANEOUS. 

The  Institute  of  Chemistry  of  Great  Britain  and 
Ireland. — An  Extraordinary  General  Meeting  was  held 
at  30,  Bloomsbury  Square,  London,  W.C.,  on  Thursday, 
the  27th  April,  1893,  for  the  following  purposes,  viz. : — 

I. — To  pass  the  following  resolution  :  “  That  the  Council 
be  empowered  to  expend  a  sum  not  exceeding  £1000  upon 
the  eredion  of  a  building  to  be  used  as  a  laboratory,  upon 
the  ground  at  the  back  of  the  house  at  30,  Bloomsbury 
Square.”  II. — To  consider  the  Report  of  the  Censors, 
and  pass  a  resolution,  or  resolutions,  thereon. 

Report  of  the  Censors.- — “  The  Censors  having  received 
information  which  tends  to  show  that  pradices  of  an 
unprofessional  charader  are  unduly  prevalent  among 
practising  analytical  chemists,  desire  to  draw  the  atten¬ 
tion  of  the  Council  to  the  necessity  for  establishing 
among  the  members  of  the  Institute  more  definitely  than 
at  present  a  standard  of  conduct  in  a  professional  sense 
comparable  with  that  which  is  recognised  in  the  profes¬ 
sions  of  law  and  medicine.  They  therefore  recommend 
that  at  the  next  conference,  which  should  be  summoned 
as  an  extraordinary  general  meeting  in  accordance  with 
Bye-law  5,  the  following  resolutions  shall  be  submitted  : 
I. — That  the  following  aCts  or  any  of  them  shall  be  held 
to  be  '  discreditable  to  the  profession  of  analytical  and 
consulting  chemist,’  viz. :  (1)  Advertising  for  pradice  in 
newspapers,  journals,  magazines,  or  other  published 
papers.  (2)  Sending  out  by  post  or  otherwise  letters, 
circulars,  or  cards,  offering  professional  services.  (3) 
Undertaking  through  another  person  or  agency  the  per¬ 
formance  of  professional  work  at  fees  representing  only 
a  small  fraction  of  the  usual  recognised  scale  of  fees  for 
analytical  work.  (4)  Supplying  to  other  persons,  not 
being  qualified  chemists,  reports  upon  samples  or  pro¬ 
cesses  with  the  knowledge  that  these  other  persons  will 
issue  such  reports  as  their  own  work.  (5)  Issuing  or 
allowing  to  be  issued  certificates  of  purity  or  superiority 
concerning  advertised  commodities,  such  certificates 
being  either  not  based  upon  the  results  of  an  analysis, 
or  containing  exaggerated,  irrelevant,  or  merely  laudatory 
expressions,  designed  to  serve  the  purposes  of  a  trade 
puff.  (6)  The  unauthorised  use  of  letters  indicating 
University  degrees.  II. — That  in  the  opinion  of  this 
meeting  the  Council  will  be  justified  in  regarding  these 
ads  as  offences  of  the  kind  referred  to  in  the  Charter 
(chap.  16,  3)  as  discreditable  to  the  profession  of  analy¬ 


tical  and  consulting  chemist.— Signed  this  First  day  of 
December,  1892,  William  A.  Tilden  (Chairman),  I. 
Bell,  Charles  E.  Cassal,  E.  Frankland,  T.  E. 
Thorpe  (Censors).” 

Smithsonian  Institution.  —  Circular  Concerning 
the  Hodgkins  Fund  Prizes.  — In  Odober,  1891 
Thomas  George  Hodgkins,  Esq.,  of  Setauket,  New  York’ 
made  a  donation  to  the  Smithsonian  Institution,  the  in¬ 
come  from  a  part  of  which  was  to  be  devoted  “to  the 
increase  and  diffusion  of  more  exad  knowledge  in  regard 
to  the  nature  and  properties  of  atmospheric  air  in  con- 
nedion  with  the  welfare  of  man.”  With  the  intent  of 
furthering  the  donor’s  wishes,  the  Smithsonian  Institu¬ 
tion  now  announces  the  following  prizes  to  be  awarded 
on  or  after  July  1,  18941  should  satisfadory  papers  be 
offered  in  competition: — 

1.  A  prize  of  10,000  dollars  for  a  treatise  embodying 
some  new  and  important  discovery  in  regard  to  the 
nature  or  properties  of  atmospheric  air.  These  properties 
may  be  considered  in  their  bearing  upon  any  or  all  of 
the  sciences, — e.g.,  not  only  in  regard  to  Meteorology, 
but  in  connedion  with  hygiene,  or  with  any  department 
whatever  of  biological  or  physical  knowledge. 

2.  A  prize  of  2000  dollars  for  the  most  satisfadory 
essay  upon  :  (a)  The  known  properties  of  atmospheric 
air  considered  in  their  relationships  to  research  in  every 
department  of  natural  science,  and  the  importance  of  a 
study  of  the  atmosphere  considered  in  view  of  these 
relationships.  (6)  The  proper  diredion  of  future  research 
in  connedion  with  the  imperfedions  of  our  knowledge  of 
atmospheric  air,  and  of  the  connedions  of  that  know¬ 
ledge  with  other  sciences.  The  essay  as  a  whole  should 
tend  to  indicate  the  path  best  calculated  to  lead  to 
worthy  results  in  connedion  with  the  future  administra¬ 
tion  of  the  Hodgkins  foundation. 

3.  A  prize  of  1000  dollars  for  the  best  popular  treatise 
upon  atmospheric  air,  its  properties  and  relationships 
(including  those  to  hygiene,  physical  and  mental).  This 
essay  need  not  exceed  20,000  words  in  length  ;  it  should 
be  written  in  simple  language,  and  be  suitable  for  publi¬ 
cation  for  popular  instrudion. 

4.  A  medal  will  be  established,  under  the  name  of  the 
Hodgkins  Medal  of  the  Smithsonian  Institution,  which 
will  be  awarded  annually  or  biennially,  for  important 
contributions  to  our  knowledge  of  the  nature  and  proper¬ 
ties  of  atmospheric  air,  or  for  pradical  applications  of 
our  existing  knowledge  of  them  to  the  welfare  of  mankind. 
This  medal  will  be  of  gold,  and  will  be  accompanied  by 
a  duplicate  impression  in  silver  or  bronze. 

The  treatises  may  be  written  in  English,  French, 

[  German,  or  Italian,  and  should  be  sent  to  the  Secre¬ 
tary  of  the  Smithsonian  Institution,  Washington,  before 
July  1,  1894,  except  those  in  competition  for  the  first 
prize,  the  sending  of  which  may  be  delayed  until  Decem¬ 
ber  31,  1894.  The  papers  will  be  examined,  and  prizes 
awarded,  by  a  committee  to  be  appointed  as  follows  : — 
One  member  by  the  Secretary  of  the  Smithsonian  Insti¬ 
tution,  one  member  by  the  President  of  the  National 
Academy  of  Sciences,  one  by  the  President,  pro  tern.,  of 
the  American  Association  for  the  Advancement  of  Science ; 
and  the  committee  will  ad,  together  with  the  Secretary 
of  the  Smithsonian  Institution  as  member,  ex  officio. 
The  right  is  reserved  to  award  no  prize  if,  in  the  judg¬ 
ment  of  the  committee,  no  contribution  is  offered  of 
sufficient  merit  to  warrant  an  award.  An  advisory  com¬ 
mittee  of  not  more  than  three  European  men  of  science 
may  be  added  at  the  discretion  of  the  Committee  of 
Award.  If  no  disposition  be  made  of  the  first  prize  at 
the  time  now  announced,  the  Institution  may  continue  it 
until  a  later  date,  should  it  be  made  evident  that  impor¬ 
tant  investigations  relative  to  its  objed  are  in  progress, 
the  results  of  which  it  is  intended  to  offer  in  competition 
for  the  prize.  The  Smithsonian  Institution  reserves  the 
right  to  limit  or  modify  the  conditions  for  this  prize  after 
December  1,  1894,  should  it  be  found  necessary.  Should 
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any  of  the  minor  prizes  not  be  awarded  to  papers  sent  in 
before  July  1,  1894,  the  said  prizes  will  be  withdrawn 
from  competition.  A  principal  motive  for  offering  these 
prizes  is  to  call  attention  to  the  Hodgkins  Fund,  and  the 
purposes  for  which  it  exists,  and  accordingly  this  circular 
is  sent  to  the  principal  universities,  and  to  all  learned 
societies  known  to  the  Institution,  as  well  as  to  represen¬ 
tative  men  of  science  in  every  nation.  Suggestions  and 
recommendations  in  regard  to  the  most  effective  applica¬ 
tion  of  this  fund  are  invited.  It  is  probable  that  special 
grants  of  money  may  be  made  to  specialists  engaged  in 
original  investigation  upon  atmospheric  air  and  its  pro¬ 
perties.  Applications  for  grants  of  this  nature  should 
have  the  indorsement  of  some  recognised  academy  of 
sciences,  or  other  institution  of  learning,  and  should  be 
accompanied  by  evidences  of  the  capacity  of  the  appli¬ 
cant,  in  the  form  of  at  least  one  memoir  already  published 
by  him,  based  upon  original  investigation.  To  prevent 
misapprehension  of  the  founder’s  wishes,  it  is  repeated 
that  the  discoveries  or  applications  proper  to  be  brought 
to  the  consideration  of  the  Committee  of  Award,  may  be 
in  the  field  of  any  science  or  any  art  without  restriction, 
provided  only  that  they  have  to  do  with  “  the  nature  and 
properties  of  atmospheric  air  in  connection  with  the 
welfare  of  man.”  Information  of  any  kind  desired  by 
persons  intending  to  become  competitors  will  be  furnished 
on  application.  All  communications  in  regard  to  the 
Hodgkins  Fund,  the  Hodgkins  Prizes,  the  Hodgkins 
Medal,  and  the  Hodgkins  Fund  Publications,  or  appli¬ 
cations  for  grants  of  money,  should  be  addressed  to 
S.  P.  Langley,  Secretary  of  the  Smithsonian  Institution, 
Washington,  U.S.A.— S.  P.  Langley;  Secretary  of  the 
Smithsonian  Institution,  Washington,  March  31,  1893. 
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Monday,  May  1st. — Medical,  8.30.  (Annual  Oration). 

-  Society  of  Arts,  8.  “  Some  Masters  of  Ornament,” 

by  Lewis  Foreman  Day.  (Cantor  Le&ures). 

-  Society  of  Chemical  Industry,  8.  “  The  Gasifica- 

cation  of  Coal  and  of  Liquid  Hydrocarbons,”  by 
Dr.  P.  Dvorkovitch.  “  Estimation  of  Tannic  and 
Gallic  Acids,”  by  W.  P.  Dreaper. 

-  Royal  Institution,  5.  (Annual  Meeting). 

Tuesday,  2nd. — Institute  of  Civil  Engineers,  8. 

-  Pathological,  8.30. 

-  Royal  Institution,  3.  “Modern  Society  in  Chine," 

by  Prof.  R.  K.  Douglas. 

-  Society  of  Arts,  8.  “Russian  Industrial  Art,”  by 

E.  Delmar  Morgan. 

Wednesday,  3rd. — Society  of  Arts,  8.  “Practical  Eledtrical  Pro¬ 
blems  at  Chicago,”  by  Prof.  Silvanus  P. 
Thompson,  F.R.S. 

Thursday,  4th.— Royal,  4.30. 

— —  Royal  Society  Club,  6.30. 

-  Royal  Institution,  3.  “The  Atmosphere,”  by 

Prof.  Dewar,  F.R.S. 

-  Chemical,  8.  Ballot  for  the  Election  of  Fellows. 

“  Hydrates  of  Potassium,  Sodium,  and  Li¬ 
thium  Hydroxides,”  by  S.  U.  Pickering, 
F.R.S.  “  Notes  on  Marsh’s  and  Reinsch’s 
Tests  for  Arsenic,”  by  J.  Clark,  Ph.D.  “  The 
Formation  of  Hydrogen  Peroxide  in  Organic 
Liquids,”  by  A.  Richardson,  Pb.D.  “  The 
Supposed  Saponification  of  Linseed  Oil  by 
White-lead,”  by  J.  B.  Hannay  and  A.  E. 
Leighton.  “  Notes  on  the  Capillary  Separa¬ 
tion  of  Substances  in  Solution,”  by  L.  Reed. 

Friday,  3th. — Royal  Institution,  9.  “  Fogs,  Clouds,  and  Lightning,” 
by  Shelford  Bidwell,  F.R.S. 

-  Geologists’  Association,  8. 

-  Quekett  Club,  8. 

-  Chemical  Society,  8.  Hoffman  Memorial  Meeting. 

Addresses  by  the  Right  Hon.  Lord  Playfair,  Sir  F. 

A.  Abel,  F.R.S,,  and  W.H.  Perkin,  F.R.S. 

Saturday,  6th. — Royal  Institution,  3.  “Johnson  and  Milton,”  by 
Henry  Craik,  LL.D. 


pOR  SALE.  —  The  Chemical  Gazette. 

■*"  Complete  Set  (unbound  and  uncut),  17  volumes;  from  Novem¬ 
ber,  1842,  to  December,  1859. — Address,  “  Publisher,”  CHEMICAL 
News  Office  Boy  Court,  Ludgate  Hill,  London  E.C. 


FLETCHER’S 

THERMO-HYDROMETER. 

JT  is  scarcely  necessary  to  insist  upon  the  vital  im¬ 
portance  of  noting  the  temperature  of  a  liquid  when 
determining  its  specific  gravity  Hitherto  it  has  been 
necessary  to  employ  separate  instruments  for  the  two 
observations,  such  combinations  as  were  available 
being  clumsy,  slow,  and  untrustworthy.  In  FLETCHER’S 
THERMO-HYDROMETER  thebulbofthe  Thermometer  is 

BLOWN  IN  ONE  PIECE  WITH  THE  BULB  OF  THE  HYDRO¬ 
METER,  and  comes  into  diredt  contadl  with  the  liquid 
to  be  tested,  thus  ensuring  the' utmost  sensitiveness. 
The  Thermometer  and  Hydrometer  scales  being  in 
juxtaposition  on  the  same  stem,  a  reading  of  each 

CAN  BE  TAKEN  SIMULTANEOUSLY. 

The  Thermometer  scale  is  graduated  from  io°  to 
40°  C.,  and  the  Hydrometer  scale  is  divided  into 
single  degrees.  Specific  gravities  can  thus  be  de¬ 
termined  with  accuracy  to  the  third  decimal  place. 
Each  instrument  indicates  a  range  of  ’050  degree 
thus:— 700  to  750;  730  to  -8oo;  '8oo  to  -850,  &c 
The  series  extends  from  700  to  i'S50. 

TO  ANALYSTS,  MANUFACTURING  CHE¬ 
MISTS,  PHARMACISTS,  BREWERS,  &c., 
FLETCHER’S  THERMO-HYDROMETER  will  prove  of 
incalculable  value.  The  specific  gravities  of  Spirits, 
Tindtures,  Oils,  Syrups,  Wines,  Wort,  See.,  can  be 
ascertained  with  a  precision  and  rapidity  impossible 
to  attain  with  the  ordinary  Hydrometer. 

Price,  in  Case,  Single  Instruments,  5s.  each. 

Set  of  Six,  in  handsome  Case,  with  divisions,  21s. 

FLETCHER,  FLETCHER,  AND  STEVENSON, 

Works:  Holloway,  N.  Offices:  21,  Mincing  Lane,  E.C. 

LONDON. 

ASSAY  OFFICE  AND  LABORATORY. 

B.  KITTO’S, 

30  and  31,  ST.  SWITHIN’S  LANE,  LONDON,  E.C. 
Assaying  Taught. 

T  F:  merry  and  c  o  .'j 

ASSAYERS  AND  ANALYTICAL  CHEMISTS, 

_ _ SWANSEA. 

Established]  %  R  K  LEWIS^ 

BOOKSELLER,  PUBLISHER,  AND  EXPORTER, 

136,  GOWER  STREET,  LONDON,  W.C. 

Supplies  books  in  every  department  of  literature,  Chemical  and  Sci¬ 
entific,  included,  at  a  discount  of  25  per  cent  for  cash  payment. 
Large  stock  of  second-hand  books  at  reduced  prices.  BookClubs, 
Colleges,  Libraries,  &c.,  in  all  parts  of  the  world,  supplied  with 
English  and  foreign  literature,  periodicals,  publications,  &c.,  &c, 
Cases  and  parcels  of  books,  & c.,  packed  and  forwarded  by  best  routes. 
Attention  is  given  to  the  prompt  and  careful  execution  of  miscella¬ 
neous  orders  for  export  of  every  description.  Surgical  instruments, 
microscopes,  philosophical  instruments, &c..supolied  at  maker’s  prices. 

Science  Instruments. 


AN  ILLUSTRATED  PRICED  AND 

DESCRIPTIVE  CATALOGUE  of  the  Instruments  of  Science 
which  are  used  in  teaching  and  demonstrating  every  branch  of 
Physical  Science,  as  well  as  of  the  Instruments  which  are  used  in 
Original  Research  and  in  the  applications  of  Science  to  Technical 
Industries  and  pursuits. 

Price  to  non-customers,  2S.  6d.  post  free. 

BRADY  AMD  MARTIN, 

Northumberland  Road  and  29,  Mosley  Street, 

NEWCASTLE-ON-TYNE. 

Partners  :— 

N,  H,  MARTIN,  C,  E.  STUART,  B.Sc.,  H,  SPARGO,  A. Sc.,  F.I.C. 
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optical  properties  of  a  series 

1  investigated,  which,  in  part, 

r^r  time.  I  referred  to  the  litera- 
more  particularly  to  that  relating 
The  main  objects  of  this  research 


are  rec 

ture  on  th _ 

to  chromium  oxalate 
were  as  follows 

1.  To  show  the  spectroscopic  relation  existing  between 
the  complex  salts  of  oxalic  acid  and  chromium,  and  other 
metals  chemically  related  to  chromium. 

2.  To  determine  if  similar  salts  were  produced  with 
acids  chemically  homologous  with  oxalic  acid,  and  if 
such  existed  to  determine  their  spectroscopic  relations. 

3.  To  determine  if  any  spedtroscopic  relation  existed 
between  the  compounds  formed  when  chromium 
hydroxide  was  dissolved  in  various  organic  acids,  and 
the  known  chemical  composition  of  such  acids. 
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C  °n  0wtnglaSS;.  ,T.hese  troughs  had  a  capacity  ofTtol 
a  *  lghtly  ‘teased  thickness  in  the  1  aver  of 
the  soJutmn  was  required,  two  or  more  troughs  could  be 

indiarubbeerlnban°dnt  When  ^elteTthic^  t0gether  by  an 
quired  as  re  r  greater  thicknesses  were  re- 

■heir  ends  ground  and  Sled' "with" “gUss^^’  haVi”S 

Th‘  D‘“minalion  M  ““  Di*™< 

This  was  accomplished  by  means  of  graphical  inter, 
polat.on  (Wiedemann-Ebert,  Practicmn,  p  20,)  The 
numbers  m  the  following  table  were  obsemd  *  undeT  * 

mentseJmV?heescgal1e.,and  “ndcr  “  are  anSu^’ measure. 

a. 

770-0 
720-0 
6867 
670-5 
662-5 
656-2 


K  a. 

B  . 

Lia. 


C 

D 


Apparatus  and  Method  Employed. 

For  the  examination  of  the  absorption-spedlra  of  the 
compounds  mentioned  in  this  research,  I  used  a  single 
prism  spedtroscope  construdted  by  Browning.  The  prism 
was  of  extra  dense  flint-glass,  having  a  refradtive  surface 
of  10-9  square  c.m.  The  collimator  and  telescope  lenses 
were  30  m.m.  in  diameter.  The  length  of  focus  of  colli¬ 
mator  and  telescope  being  33  c.m.,  while  the  magnifica¬ 
tion  of  the  telescope  was  10  diameters.  The  circle  was 
divided  into  thirds  of  a  degree,  and  the  vernier  was 
divided  into  20  divisions,  thus  enabling  one  to  read  easily 
to  minutes.  All  readings  were  made  with  the  assistance 
of  a  lens.  The  slit  was  fitted  with  a  right  angled  prism 
so  that  two  spedtra  could  be  superposed.  In  some  ex¬ 
periments — mentioned  in  the  text — two  prisms  were  used, 
but  the  dispersion  was  then  too  great,  with  the  result  that 
the  faint  absorption-bands  were  all  but  invisible  ;  also  in 
other  cases  a  very  fine  ruled  grating  was  substituted  with 
a  like  result. 

The  Light  Source. 

It  is  important  in  work  of  this  charadler  to  have  a 
source  of  light  as  constant  as  possible,  and  at  the  same 
time  of  sufficient  illuminating  power.  With  this  idea  in 
view  a  quick  combustion  petroleum-lamp,  having  a  cir¬ 
cular  wick,  was  used.  This  gave  a  very  powerful  white 
light,  having  an  illuminating  power  of  48  candles 
(English).  In  some  cases  the  eledtric  light,  and  also  sun 
light  refledted  from  a  heliostat,  were  used,  but  the  absorp- 
tion-spedtra  given  did  not  differ  in  any  material  way  from 
those  given  by  the  foregoing  arrangement. 

The  containing  vessels  for  the  solutions  under  exami¬ 
nation  were  similar  to  those  described  by  Hansen.  J  They 
were  plate  glass  troughs,  each  consisting  of  two  faces, 
which  were  perfectly  parallel,  and  another  centre-piece, 
also  of  plate  glass,  hollowed  out.  The  three  parts  were 
held  together  by  a  cement  formed  by  a  hot  aqueous  solu- 

*  Journ.  fur  Prakl.  Chemie,  xlvii  ,  305  (1893). 

1  Jahresb.,  vii.,  392,  (1854) ;  Brewster,  Phil.  Mag.,  vi.,  305  (1835) ; 
Brewster,  Phil.  Mag.,  \ii.,  436  (1835);  \V.  Haidinger,  “  Ueber  den 
Bleocbroismus  des  oxalsauren  Chromoxy(ikalis,”  Pogg.  Ann.,  lxxvi., 
107  (1849) ;  J  .  Muller,  “  Ueber  die  natiirlichen  Farben  durchsichtiger 
l\orper ,”  Pcgg.  Aim,  Ixxix.,  347  (1850);  Grailich,  “  Krystallo- 
graphisthe  optische  Untersuchungen,”  Wien,  146  (1858);  Th. 
Erhard,  “  Untersuchungen  iiber  die  Absorption  des  Lichtes  in 
einigtn  Chromsalzen,”  Inaug.- Dissertat.,  Leipzig,  1875;  E.  Wiede- 
niann,  Wied.  Ann.,  v.,  515  (1878) ;  Croft,  “  Ueber  ein  neues  Oxalat 
des  Kalrumchromats,”  Phil.  Mag.,  xxi.,  197  (1842). 
t  Hansen,  “  Die  Farbstoffe  des  Chlorophylls.”  Darmstaat,  1889. 
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589-2 

558-0 

53f5 

526-9 

49f5 

486,0 

477-0 

361-0 

447’5 

435-0 

430-7 

425-0 

4I5-5 

404-0 

3968 


34° 

34° 

34° 

34° 

34° 

34° 

35° 

35° 

36° 

36‘ 


25’ 

36' 

46' 

52' 

56’ 

58' 

30' 

50' 

9' 

14' 


36°  45’ 
36°  53' 


37° 

37° 

37° 

38° 

38° 

38' 


5 

27' 

48' 

11' 

16' 

29' 


38°  46' 
39°  12' 
39°  27' 


The  results  are  tabulated  in  an  accompanying  table.* 
The  measurements  are  in  wave-lengths.  Continuous 
absorption  is  shown  in  the  first  and  last  columns,  and  the 
absorption-bands  in  the  columns  numbered  1,  2,  3,  4,  5. 
Each  spedtra  given  is  numbered  at  the  side, ’and  when 
referred  to  in  the  text  the  number  of  the  spectrum  is 
placed  in  parentheses.  Two  numbers  separated  by  a 
short  vertical  line  (e.g.,  spectrum  4)  indicate  two  separate 
absorption-bands. 

Experiments  and  Resulting  Observations. 

Potassium  Chromoxalate,  K6Cr26C2044-6H20  (1  and  2) 
—This  salt  was  obtained  by  the  method  first  proposed  by 
Gregory  and  modified  by  Croft,  viz.,  by  the  adtion  of  19 
parts  of  potassium  dichromate  on  a  mixture  of  a  satu¬ 
rated  hot  solution  of  23  parts  of  potassium  oxalate  and 
55  parts  of  crystallised  oxalic  acid  ;  when  the  adtion  had 
ceased  the  solution  was  evaporated  to  dryness,  re-dis¬ 
solved  in  water,  and  crystallised  in  a  flat-bottomed  dish, 
to  which  the  crystals  firmly  adhered,  and  thus  could  be 
easily  examined  by  transmitted  light.  It  was  found  that 
in  some  cases  the  crystals  were  laid  down  on  different 
axes,  so  that  some  appeared  red  while  others  were  of  the 
well-known  corn-flower  blue  colour.  That  the  crystals 
were  homogeneous  was  easily  seen  on  re-solution  and 
re-crystallisation,  when  no  red  crystals,  but  blue  ones, 
were  obtained;  and,  further,  on  rotating  the  red-coloured 
crystals  they  transmitted  blue  rays,  for  they  are  doubly 
refradtive.  The  blue  light  transmitted  by  the  crystals  (1) 
gave  continuous  absorption  to  800 ;  then  a  thin  faint 
band  at  717,  then  a  very  dark  and  sharp  band  710 — 704. 
Accompanying  this  are  two  fainter  bands,  the  centres  of 
which  are  683  and  663  respectively ;  then  a  broad  absorp¬ 
tion  from  660 — 518,  and  lastly  continuous  absorption  from 
434.  The  red  light  transmitted  by  the  other  axes  of  the 
crystal  could  not  be  so  easily  examined;  the  thin,  dark, 

*  In  the  original  memoir  there  is  given  a  map  of  the  absorption- 
spedtra. 
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sharp  band  was  seen,  but  its  position  could  not  be 
measured  ;  but  the  broad  absorption  was  continuous  from 
650,  the  whole  of  the  green  and  blue  of  the  spe&rum  being 

absorbed,  . 

A  saturated  solution  of  the  salt  was  now  examined. 
The  absorption-spedlrum  was  similar  in  kind  to  that 
given  by  the  blue  crystal,  all  the  bands  in  the  one  being 
represented  in  the  other  ;  but  their  positions  in  the  spec¬ 
trum  are  not  identical,  the  bands  in  the  aqueous  solution 
being  moved  slightly  nearer  the  blue  end  of  the  spedlrum. 
The  measurements  are  continuous  absorption  to  820  ,  a 
faint  band  at  710,  a  strong  sharp  band  at  704—698,  a 
faiht  band  at  681,  another  faint  band  at  663  ",  then  broad 
absorption  from  642  to  508,  srid  continuous  absorption 
from  474.  It  will  thus  be  seen  that  all  the  bands  in  the 
solution  are  slightly  nearer  the  blue  end  of  the  spedlrum, 
excepting  in  the  case  of  663,  which  is  faint  and  difficult 
to  measure. 

Other  Chromoxalates. 

It  was  thought  expedient  to  prepare  some  other  salts 
analogous  to  the  above,  in  which  the  potassium  is  wholly 
or  in  part  replaced  by  other  metals,  and  to  determine  how 
their  absorption-spedlra  differed. 

Silver  Chromoxalate,  Ag6Cr26C204-(- Aq. — This  salt  is 
easily  made  by  decomposing  the  corresponding  potassium 
salt  with  an  equivalent  of  silver  nitrate.  The  silver  salt 
easily  separates  by  spontaneous  evaporation  in  minute 
highly  coloured  crystals.  These  were,  however,  too 
small  and  opaque  to  see  through,  so  that  their  absorp¬ 
tion-spedlrum  could  not  be  examined.  An  aqueous 
solution  of  the  salt  was  made,  and  this  gave  an  absorp- 
tion-spedtrum  identical  with  that  given  by  the  corre¬ 
sponding  potassium  salt. 

Barium  Chromoxalate,  Ba3Cr26C204-(- Aq. — This  salt 
is  not  very  soluble  in  cold  water,  but  by  using  a 
considerable  thickness  of  a  hot  solution,  the  absorption- 
spedlrum  was  again  found  to  be  the  same  as  that  given 
by  the  potassium  salt. 

Now  a  compound  having  the  composition — 
K2Ca2Cr26C204  +  8H20, 

which  had  been  prepared  and  described  by  Hartley  (Proc. 
Roy.  Soc.,  xxi.,  499)  was  used.  I  prepared  a  hot  concen¬ 
trated  solution  of  this  body,  and  I  found  as  in  the  previous 
cases  no  difference  in  the  absorption-spedlrum  of  this 
salt  and  that  of  the  corresponding  compound  of  potassium 
chromoxalate. 

It  was  now  thought  to  be  of  some  interest  to  prepare 
if  possible  a  salt  in  which  part  of  the  potassium  in 
potassium  chromoxalate  was  replaced  by  ammonium, 
K3(NH4)3Cr26C204  +  5H20. 

For  this  purpose  a  hot  saturated  solution  containing 
2g  5  grms.  of  potassium  dichromate  was  added  to  one 
containing  28-4  grms.  crystallised  ammonium  oxalate  and 
882  grms.  crystallised  oxalic  acid.*  After  the  action 
had  ceased  the  solution  was  evaporated  to  small  bulk, 
and  it  was  then  observed  that  free  ammonia  escaped 
with  the  steam.  After  standing,  a  crop  of  beautifully 
formed  prismatic  crystals  was  obtained  which  were  not 
distinguishable  in  appearance  from  potassium  chrom¬ 
oxalate,  only  that  the  crystals  are  usually  smaller  in 
size.  They  also  exhibit  the  well-known  corn-flower  blue 
colour  when  examined  by  transmitted  light.  The  salt 
was  now  subjedled  to  analysis.  The  analysis  of  this 
and  analogous  salts  is  surrounded  with  unusual  diffi¬ 
culties. 

The  ammonia  was  determined  by  heating  a  known 
weight  with  a  solution  of  caustic  potash  and  passing  the 
evolved  ammonia  into  standard  acid.  For  the  deter¬ 
mination  of  chromium  the  salt  was  first  carefully  decom¬ 
posed  by  heat,  and  then  the  residue  was  fused  with  about 
three  parts  its  weight  of  a  mixture  of  sodium  carbonate 
and  potassium  nitrate.  After  fusion  the  mass  was  dis¬ 


solved  in  water  and  acidified  with  hydrochloric  acid, 
reduced  by  sulphurous  acid,  and  then  precipitated  by 
ammonia  solution.  The  precipitated  chromium  hydroxide 
was  washed  and  re-dissolved  in  hydrochloric  acid, 
and  then  re-precipitated.  This  was  repeated  in  all  cases 
at  least  twice.  In  some  cases  the  estimation  of  the 
chromium  was  attempted  by  precipitation  as  mercurous 
chromate,  using  for  this  purpose  mercurous  nitrate,  while 
the  solution  had  been  previously  acidulated  by  nitric 
acid,  but  the  alkaline  chromate  frequently  became 
reduced,  and  consequently  the  results  were  unreliable, 
and  they  were  therefore  discarded.  The  potassium  was 
estimated  as  chloride. 

The  following  are  the  numbers  obtained:  — 


Grm.  Grm. 

0-9567  lost  atToo0  0-0947 


0-5819 
0  8992  gave 
0-5819  ,, 

i-6oio  ,, 
i'i935  .. 

0-7304  „ 


0-0577 
0  0510  NH3 
o  1420  KC1 
0-2750  Cr203 
0  2042  Cr203 
0-1240  Cr203 


Per  cent. 

=  9  89  h2o. 
=  9-91  h2o. 
=  6  00  nh4. 
=  1277  K. 

=  1178  Cr. 

=  11-74  Cr. 

=  ii'55  Cr. 


H20 

nh4 

K  . . 
Cr  . 


K3(NH4)3Cr26C204  +  5H20. 
Calculated. 


10- 07 
6-04 

I3‘ 10 

11- 69 


Found. 


9-89  9-91  — 

6-oo  —  — 

12-77  —  — 

1178  11-74  11-55 


The  spedlrum  of  the  light  transmitted  by  the  crystals 
of  this  salt  was  examined,  and  again  it  was  found  to  be 
identical  with  the  absorption-spedlrum  given  by  the 
crystals  of  potassium  chromoxalate.  The  salt  is  easily 
soluble  in  water,  and  it  was  found  that  the  absorption- 
spedlrum  given  by  this  solution  was  also  exadtly  the  same 
as  that  given  by  a  solution  of  potassium  chromoxalate. 
It  follows,  therefore,  that  there  exist  the  same  relation 
between  the  absorption-spedtra  given  by  the  crystal  and 
by  the  aqueous  solution  of  both  of  these  salts  ;  that  is, 
that  the  more  important  absorption-bands  in  the  case  of 
the  crystal  are  nearer  the  red  end  of  the  spedlrum  than 
is  the  case  when  either  salt  is  dissolved  in  water.  From 
the  fadt*  that  all  these  salts  give  identical  spedlra  when 
examined  under  similar  conditions,  that  these  bodies  do 
not  behave  chemically  as  simple  oxalates,  and  that  the 
potassium  of  potassium  chromoxalate  can  be  replaced 
either  wholly  or  in  part  by  other  metals,  it  is  clear  that 
we  are  dealing  with  very  stable  combinations,  such  com¬ 
bination,  however,  being  not  of  the  ordinary  charadter  of 
double  salts,  but  more  nearly  approaching  in  charadter 
bodies  like  the  double  cyanides,  as,  for  example,  potas¬ 
sium  ferricyanide,  K6Fe2(CN)i2.  If  such  be  the  case, 
the  chromium  in  such  salts  would  play  the  part  of  part 
of  the  acid  radicle  ;  and  as  the  acid  H6Fe2(CN)i2  exists, 
it  does  not  seem  improbable  but  that  a  body  of  the  com¬ 
position  HgCr26C204  may  also  exist.  The  first  step  in 
this  diredtion  was  to  prepare  chromium  oxalate  and  to 
study  its  properties. 


Chromium  Oxalate  (3  and  4). 

It  is  well  known  that  chromium  hydroxide  is  soluble  in 
oxalic  acid,  but  there  is  great  difficulty  in  isolating  the 
oxalate  itself. f  Graham  says  (“  Graham’s  Researches,” 
p.  376)  : — 11  I  made  several  attempts  to  crystallise 
chromium  oxalate  but  without  result,  so  I  had  no  oppor¬ 
tunity  of  studying  its  constitution  in  relation  to  the 
above  ”  (i.e.,  potassium  chromoxalate). 

Two  experiments  were  made.  In  the  first,  113-4  grms. 
re-crystallised  oxalic  acid  were  dissolved  in  hot  water,  and 
to  this  was  added  20  grms.  of  chromium  trioxide  (free 
from  sulphuric  acid),  dissolved  in  water, — these  propor- 


*  These  quantities  are  those  required  for  the  compound-— 
K2(NH4)4Cr26C204. 


*  See  also  B.  O.  Peirce  and  E.  Wiedemann,  Wied.  Ann.,  v., 
515  (1878). 

t  See  also  Kistiakowsky,  Zeit.f.  Phys.  Chem.,  vi.,  97  (1890), 
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tions  being  those  indicated  by  theory  for  the  preparation 
of  the  compound  H6Cr26C204.  After  effervescence  had 
ceased,  the  solution  was  evaporated  to  small  bulk  ;  in 
the  meantime  it  changed  colour,  but  finally  became  light 
blue  by  daylight  but  purple  by  lamplight.  It  was  put 
aside  to  crystallise  over  sulphuric  acid  ;  oxalic  acid  sepa¬ 
rated,  which  was  removed  from  time  to  time  until  a 
thick  treacle-like  mass  remained,  which  was  finally 
obtained  in  a  semi-crystalline  state,  and  having  a  dark 
red  colour. 

In  the  second  experiment  proportionately  less  oxalic 
acid  was  used.  The  quantities  taken  were  132  grms. 
re-crystallised  oxalic  acid  and  30  grms.  chromium  trioxide 
(free  from  sulphuric  acid)  ;  they  were  dissolved  in  water, 
and  treated  in  the  same  manner  as  in  the  last  experiment. 
The  final  colour  of  the  solution  was  also  the  same.  The 
slight  excess  of  oxalic  acid  readily  crystallised  out,  and 
it  was  removed  leaving  a  thick  treacle-like  mass  as  in 
the  last  experiment,  which  finally  crystallised.  The  salt 
was  analysed  with  the  following  result :  — 


Grm. 

roi73  lost  at  i2oc 
0-9484  ,,  „ 

0-3992  gave  „ 

07615  » 

08520  „  „ 


Grm. 

0-2310 

02130 

0-1265  Cr203 
0-3510  c2o3 
0-3700  C203 


Psr  cent. 

=  2261  h2o. 
=  22-46  h2o. 
=  31-69  Cr205. 
=  46-09  C203. 
=  45'95  C203. 


Cr23C204  +  6H20. 
Calculated. 

Cr203  ..  ..  31-99 

C203  ..  ..  45-34 

H2Q  . .  . .  22-67 


Found. 

31-69  — 

45-95  46-09 

22*6l  22-46 


The  C203  was  determined  by  Graham’s  method,  viz., 
by  heating  the  salt  with  concentrated  sulphuric  acid 
and  noting  the  loss  due  to  C02  and  CO. 

The  salt,  hydrated  chromium  oxalate,  when  seen  in 
mass  is  nearly  black,  but  in  thin  layers  it  is  reddish-blue. 
It  is  very  soluble  in  water,  the  solution  being  reddish-blue 
by  lamplight.  It  is  deliquescent.  It  is  soluble  in  ordi¬ 
nary  alcohol,  but  the  anhydrous  salt  does  not  appear  to 
be  soluble  in  dry  alcohol.  The  anhydrous  salt  is  obtained 
by  heating  the  hydrated  salt  to  120°  C.  ;  it  has  a  fine  deep 
green  colour.  Curiously  enough  it  does  not  appear  to  be 
immediately  soluble  in  cold  water;  after  standing  some 
time,  however,  it  becomes  hydrated  and  then  dissolves. 
In  hot  water  it  is  instantly  soluble.  It  gives  no  precipi¬ 
tate  with  calcium  chloride  or  with  silver  nitrate  solutions, 
as  complex  salts  are  thus  formed.  Sodium  carbonate 
solution  does  not  yield  a  precipitate  in  the  cold,  but  the 
solution  becomes  green,  and  on  boiling  is  precipitated. 
Potassium  bicarbonate  both  in  solution  and  in  the  solid 
state  produces  a  vigorous  effervescence.  A  very  thin 
layer  of  a  saturated  solution  of  the  salt  dissolved  in  water 
gave  the  following  absorption  spedrum  (3). 

Continuous  absorption  ending  about  714.  Then  a 
rather  broad,  somewhat  indefinite  band  from  704 — 689. 
Then  a  shadow  at  653  joining  the  broad  absorption  from 
610 — 503.  Then  some  blue  light  transmitted,  and  finally 
continuous  absorption  from  471. 

It  is  to  be  observed  that  the  absorption-spedrum  of  a 
solution  of  chromium  oxalate  is  not  the  same  as  that 
given  by  the  chromoxalates  under  the  same  conditions. 
The  dominant  band  is  much  broader  and  less  distind 
in  the  case  of  chromium  oxalate  ;  its  edges  are  blunter, 
and  gradually  merge  into  the  lighter  part  of  the  spedrum. 
They  both  begin  at  the  same  point,  704,  but  in  no  other 
resped  do  they  resemble  one  another.  Altering  the 
thickness  of  the  layer  of  solution  under  examination  does 
not  bring  out  any  further  similarity,  and  lastly,  the  three 
fainter  bands  in  the  chromoxalates  are  entirely  absent  in 
chromium  oxalate.  The  absorption-spedrum  of  the 
chromoxalates  then  is  not  that  of  chromium  oxalate  ;  in 
other  words,  the  absorption-spedlrum  of  the  chrom¬ 
oxalates  is  not  entirely  due  to  the  vibrations  of  part  of 
the  molecule,  but  to  the  vibrations  of  the  whole  combina¬ 


tion  ;  and  as  far  as  these  experiments  go,  it  seems  that 
the  more  positive  part  of  the  combination  has  no  influence 
in  damping  the  molecular  vibrations. 

A  solution  of  chromium  oxalate  was  made  by  digesting 
an  excess  of  chromium  hydroxide  in  a  concentrated 
aqueous  solution  of  oxalic  acid.  The  filtered  solution 
gave  exadly  the  same  spedrum  as  the  foregoing.  The 
same  remark  applies  to  the  absorption-spedrum  given  by 
the  alcoholic  solution  of  hydrated  chromium  oxalate. 

The  solid  chromium  oxalate  is  somewhat  difficult  to 
examine  for  its  absorption  spedrum,  but  by  evaporation 
of  a  solution  of  the  salt  on  a  glass  slide  I  was  able  to 
see  that  the  dominant  band  appeared  to  be  slightly 
nearer  the  red  end  of  the  spedrum  than  was  the°case 
in  the  solution.  Although  no  compound  of  chromium 
oxalate  and  oxalic  acid  crystallises  on  evaporation  of  a 
solution  containing  these  substances,  yet  there  is  reason 
for  believing  that  there  are  two  such  compounds  which 
exist  in  solution. 

It  was  observed  that  if  chromium  oxalate  be  dissolved 
in  water,  and  then  some  oxalic  acid  added,  and  if  the 
solution  be  gently  warmed,  an  absorption-spedrum  is 
obtained  giving  two  sharp,  dark,  thin  bands  in  the  red 
part  of  the  spedrum,  and  the  three  fainter  incidental 
bands  as  well,  which  is  so  charaderistic  of  the  chrom¬ 
oxalates,  but  which  are  not  given  by  chromium  oxalate 
itself.  The  significance  of  this  two-lined  spedrum  will 
be  again  referred  to  under  the  red  potassium  chrom- 
oxalate.  The  absorption-spedrum  (4)  is  as  follows. 

Continuous  absorption  ending  about  800.  Then  a  faint 
band  at  710.  A  sharp,  thin,  very  dark  band,  the  centre 
of  which  is  704.  A  somewhat  fainter  but  equally  sharp 
band,  its  centre  being  695.  Then  the  two  other  inci¬ 
dental  bands  at  681  and  663,  respedively.  The  broad 
absorption  at  650 — 505,  and  continuous  absorption  from 
47i- 

By  prolonged  heating  of  this  solution,  and  if  necessary 
a  further  addition  of  oxalic  acid,  the  band  at  695  fades 
out,  and  finally  disappears  altogether,  and  there  remains 
an  absorption-spedrum  agreeing  in  all  particulars  with 
that  given  by  the  chromoxalates,  and  that  in  a  solution 
originally  containing  only  chromium  oxalate  and  oxalic 
acid. 

It  has  been  shown  that  the  chromoxalates  of  the  metals 
give  identical  absorption. spe<fira ;  one  should,  therefore, 
exped  that  the  compound  hydrogen  chromoxalate  would 
also  give  the  same  absorption-spedrum.  Therefore,  I 
think  one  is  forced  to  the  conclusion  that  it  is  this 
compound,  hydrogen  chromoxalate,  which  gives  an 
absorption-spedrum  agreeing  in  all  points  with  that 
given  by  other  chromoxalates.  Although  I  have  not 
succeeded  in  isolating  this  body  yet,  there  are  strong 
reasons  given  above  for  believing  in  its  existence. 

(To  be  continued). 


THE  CHEMICAL  CONSTITUTION  OF  THE 
ATMOSPHERE,  AND  ITS  BEARING  ON 
GEOLOGICAL  CHANGES. 

By  JAMES  MORRIS. 

In  the  Chemical  News,  vol.  Ixvii.,  p.  135,  there  is  an 
article  by  Dr.  Phipson,in  which  he  expressed  some  of  his 
own  views,  and  also  partly  quotes  those  of  the  late  Prof. 
Koene.  At  p.  309  of  the  preceding  volume  I  described  my 
experiments  on  the  mineralisation  of  alumina,  carbonic 
acid  being  the  agent  used.  I  spoke  of  the  experiments  of 
Sir  James°  Hall,  and  more  particularly  of  Doelter’s  modifi¬ 
cation  of  these  experiments.  The  latter  mineralogist 
found  that  when  a  plentiful  supply  of  carbonic  acid  was 
present,  the  mineralisation  occurred  without  pressure. 
This  latter  fatfor  in  geological  change  may  in  some  cases 
have  been  overrated,  and  perhaps  such  considerations 
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have  tended  to  retard  attempts  at  the  synthesis  of 

minerals.  .  .  ,. 

In  considering  the  faCtor  of  pressure  in  geology,  a  dis¬ 
tinction  must  be  made  between  the  constant^  pressure 
caused  by  superincumbent  mass,  and  the  variable,  and  in 
some  cases  temporary,  pressure  caused  by  expansion  and 
contraction.  Minerals  deep  down  in  the  earth  are  some¬ 
times  mechanically  protected  from  pressure  of  the  foimer 
kind.  In  any  case  the  results  of  Doelter’s  experiments 
are  noteworthy. 

From  the  presence  of  combustible  substances  in  the 
primitive  rocks,  from  the  enormous  leaves  of  the  plants 
which  formed  the  coal-flora,  from  beings  capable  of 
existing  without  free  oxygen,  and  from  the  higher  excit¬ 
ability  of  modern  man,  the  general  opinion  expressed  in 
Dr.  Phipson’s  article  is  that  the  amount  of  carbonic  acid 
in  the  atmosphere  has  gradually  diminished,  and  that  of 
free  oxygen  increased. 

In  most  cases  the  available  evidence  in  the  inorganic 
world  is  more  direCt  and  measurable  than  that  in  the 
organic.  In  certain  phases  of  geological  evidence,  how¬ 
ever,  the  case  is  reversed.  Thus,  the  petrified  remains  of 
a  tree,  or  of  a  crab,  give  us  a  veritable  stone  picture  of 
the  plant  or  animal,  often  with  great  perfection  of  detail. 
What  various  metamorphoses  many  minerals  may  have 
undergone  is  neither  measurable  nor  imaginable. 

Koene’s  doCtrine,  the  starting  point  of  which  is  that 
the  atmosphere  in  earlier  geological  ages  consisted  of 
nitrogen,  carbonic  acid,  and  vapour  of  water,  may  yet 
come  to  receive  some  confirmation  from  the  still  some¬ 
what  neglected  science  of  mineral  synthesis. 

Regard  must  be  had  to  the  temperature  of  dissociation 
of  the  carbonic  acid  and  the  water  vapour,  compared 
with  that  of  the  solidification  of  the  earth’s  crust.  Per¬ 
haps  we  may  at  least  assume  that  many  mineralogical 
transformations  took  place  during  the  cooling  of  the  crust 
at  a  period  when  the  atmosphere  still  contained  a  large 
proportion  of  carbonic  acid.  The  enormous  quantity  of 
this  gas  still  evolved  in  volcanic  regions  is  perhaps  the 
residue  of  a  vastly  greater  proportion  present  in  earlier 
times.  The  presence  of  carbonic  acid  and  carbonic  oxide 
in  meteorites  should  not  be  overlooked. 

The  remarks  already  made  may  suggest  some  thoughts 
in  regard  to  the  interdependence  of  the  sciences. 

217,  West  George  Street,  Glasgow, 

April,  1893. 


MAGNETIC  PROPERTIES  OF  LIQUID  OXYGEN.* 

Bv  Prof.  DEWAR,  M.A.,  LL.D.,  F.R.S. 

After  alluding  to  the  generous  aid  which  he  had 
received  both  from  the  Royal  Institution  and  from  others 
in  connection  with  his  researches  on  the  properties  of 
liquid  oxygen,  and  to  the  untiring  assistance  rendered 
him  by  his  co-workers  in  the  laboratory,  Prof.  Dewar  said 
that  on  the  occasion  of  the  commemoration  of  the  cen¬ 
tenary  of  the  birth  of  Michael  Faraday  he  had  demon¬ 
strated  some  of  the  properties  of  liquid  oxygen.  He  hoped 
that  evening  to  go  several  steps  further,  and  to  show 
liquid  air,  and  to  render  visible  some  of  its  more  extra¬ 
ordinary  properties. 

The  apparatus  employed  consisted  of  the  gas-engine 
downstairs,  which  was  driving  two  compressors.  The 
chamber  containing  the  oxygen  to  be  liquefied  was  sur¬ 
rounded  by  two  circuits,  one  traversed  by  ethylene,  the 
other  by  nitrous  oxide.  Some  liquid  ethylene  was 
admitted  to  the  chamber  belonging  to  its  circuit,  and 
there  evaporated.  It  was  then  returned  to  the  compressor 
as  gas,  and  liquefied,  and  thence  again  into  the  chamber 
as  required.  A  similar  cycle  of  operations  was  carried 
out  with  the  nitrous  oxide.  There  was  a  hundredweight 

*  Abstract  of  a  LeCture  delivered  at  the  Royal  Institution  of  Great 
Britain,  Friday,  June  10,  1892. 
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of  liquid  ethylene  prepared  for  the  experiment.  Ethylene 
was  obtained  from  alcohol  by  the  action  of  strong  sul¬ 
phuric  acid.  Its  manufacture  was  exceedingly  difficult, 
because  dangerous,  and  as  the  efficiency  of  the  process 
only  amounted  to  15  or  20  per  cent,  the  preparation  of  a 
hundredweight  of  liquid  was  no  light  task.  The  cycle  of 
operations,  which  for  want  of  time  was  not  fully  ex¬ 
plained,  was  the  same  as  that  commonly  employed  in 
refrigerating  machinery  working  with  ether  or  ammonia. 

The  ledturer  then  exhibited  to  the  audience  a  pint  of 
liquid  oxygen,  which  by  its  cloudy  appearance  showed 
that  it  contained  traces  of  impurity.  The  oxygen  was 
filtered,  and  then  appeared  as  a  clear  transparent  liquid 
with  a  slightly  blue  tinge.  The  density  of  oxygen  gas  at 
—  182°  C.  is  normal,  and  the  latent  heat  of  volatilisation 
of  the  liquid  is  about  80  units.  The  capillarity  of  liquid 
oxygen  at  its  boiling-point  was  about  one-sixth  that  of 
water.  The  temperature  of  liquid  oxygen  at  atmospheric 
pressure,  determined  by  the  specific  heat  method,  using 
platinum  and  silver,  was  —  180°  C. 

Reference  was  then  made  to  a  remarkable  experimental 
corroboration  of  the  correctness  for  exceedingly  low  tem¬ 
peratures  of  Lord  Kelvin  and  Prof.  Tait’s  thermo-eleCtric 
diagram.  If  the  lines  of  copper  and  platinum  were  pro¬ 
longed  in  the  direction  of  negative  temperature,  they 
would  intersect  at  -95°  C.  Similarly,  the  copper  and 
palladium  lines  would  cut  one  another  at  —  I70°C.  Now 
if  this  diagram  were  correct,  the  E.M.F.  of  the  thermo- 
eleCtric  junctions  of  these  two  .pairs  of  metals  should 
reverse  at  these  points.  A  Cu  —  Pt  junction  connected  to 
a  reflecting  galvanometer  was  then  placed  in  oxygen 
vapour  and  cooled  down.  At  —  ioo°  C.  the  spot  of  light 
stopped  and  reversed.  A  Cu  -  Pd  junction  was  afterwards 
placed  in  a  tube  containing  liquid  oxygen,  and  a  similar 
reversal  took  place  at  about  — 170°  C. 

Liquid  oxygen  is  a  non-conduCtor  of  electricity ;  a 
spark,  taken  from  an  injunction  coil  one  m.m.  long,  in 
the  liquid  requires  a  potential  equal  to  a  striking  distance 
in  air  of  25  m.m.  It  gave  a  flash  now  and  then,  when  a 
bubble  of  the  oxygen  vapour  in  the  boiling  liquid  came 
between  the  terminals.  Thus  liquid  oxygen  is  a  high 
insulator.  When  the  spark  is  taken  from  a  Wimshurst 
machine  the  oxygen  appears  to  allow  the  passage  of  a 
discharge  to  take  place  with  much  greater  ease.  The 
speCtrum  of  the  spark  taken  in  the  liquid  is  a  continuous 
one,  showing  all  the  absorption-bands. 

As  to  its  absorption-speCtrum,  the  lines  A  and  B  of  the 
solar  speCtrum  are  due  to  oxygen,  and  they  came  out 
strongly  when  the  liquid  was  interposed  in  the  path  of 
the  rays  from  the  eleCtric  lamp.  Both  the  liquid  and  the 
highly  compressed  gas  show  a  series  of  five  absorption- 
bands,  situated  respectively  in  the  orange,  yellow,  green, 
and  blue  of  the  speCtrum. 

Experiments  prove  that  gaseous  and  liquid  oxygen 
have  substantially  the  same  absorption-speCtrum.  This 
is  a  very  noteworthy  conclusion  considering  that  no 
compound  of  oxygen,  so  far  as  is  known,  gives  the 
absorptions  of  oxygen.  The  persistency  of  the  absorp¬ 
tion  through  the  stages  of  gaseous  condensation  towards 
complete  liquidity,  implies  a  persistency  of  molecular 
constitution  which  we  should  hardly  have  expeCte.i.  The 
absorptions  of  the  class  to  which  A  and  B  belong  must 
be  those  most  easily  assumed  by  the  diatomic  molecules 
(02)  of  ordinary  oxygen  ;  whereas  the  diffuse  bands  above 
referred  to,  seeing  they  have  intensities  proportional  to 
the  square  of  the  density  of  the  gas,  must  depend  on  a 
change  produced  by  compression.  This  may  be  brought 
about  in  two  ways,  either  by  the  formation  of  more 
complex  molecules,  or  by  the  constraint  to  which  the 
molecules  are  subjected  during  their  encounters  with  one 
another. 

When  the  evaporation  of  liquid  oxygen  is  accelerated 
by  the  action  of  a  high  expansion-pump  and  an  open 
test-tube  is  inserted  into  it,  the  tube  begins  to  fill  up  with 
liquid  atmospheric  air,  produced  at  the  ordinary  baro¬ 
metric  pressure. 
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Dr.  Janssen  had  recently  been  making  prolonged  and 
careful  experiments  on  Mont  Blanc,  and  he  found  that 
these  oxygen  lines  disappeared  more  and  more  from  the 
solar  spedtrum  as  he  reached  higher  altitudes.  The  lines 
at  all  elevations  come  out  more  strongly  when  the  sun 
is  low,  because  the  rays  then  have  to  traverse  greater 
thicknesses  of  the  earth’s  atmosphere. 

Michael  Faraday’s  experiments  made  in  1849  on  the 
adtion  of  magnetism  on  gases  opened  up  a  new  field  of 
investigation.  The  following  table,  in  which  4-  means 
“magnetic”  and  —  means  “negative,”  summarises  the 
results  of  Faraday’s  experiments. 


Magnetic  Relations  of  Gases  [Faraday). 


Air . 

In  air. 

0 

In  car¬ 
bonic  acid. 

+ 

In 

hydrogen. 
+  weak 

In  coal- 
gas. 

+ 

Nitrogen 

— 

- 

—  strong 

- 

Oxygen  . 

+ 

+ 

+  strong 

+  strong 

Carbonic  acid 

- 

0 

— 

—  weak 

Carbonic  oxide  . . 

— 

— 

— 

—  weak 

Nitric  oxide  . 

—  weak 

+ 

+ 

,  . 

Ethylene 

— 

- 

- 

-f  weak 

Ammonia  . . 

— 

— 

— 

.  . 

Hydrochloric  acid 

- 

- 

—  weak 

•  • 

Becquerel  was  before  Faraday  in  experimenting  upon 
this  subjedt.  Becquerel  allowed  charcoal  to  absorb  gases, 
and  then  examined  the  properties  of  such  charcoal  in  the 
magnetic  field.  He  thus  discovered  the  magnetic  pro¬ 
perties  of  oxygen  to  be  strong,  even  in  relation  to  a 
solution  of  ferrous  chloride,  as  set  forth  in  the  following 
table : — 


and  nitrogen.  Liquid  air  has  the  same  high  insulating 
power  as  liquid  oxygen.  The  phenomena  presented  by 
liquefied  gases  present  an  unlimited  field  for  investigation. 
At  —2000  C.  the  molecules  of  oxygen  had  only  one-half 
of  their  ordinary  velocity,  and  had  lost  three-fourths  of 
their  energy.  At  such  low  temperatures  they  seined  to 
be  drawing  near  what  might  be  called  “the  death  of 
matter,”  so  far  as  chemical  adtion  was  concerned  ;  liquid 
oxygen,  for  instance,  had  no  adtion  upon  a  piece  of  phos¬ 
phorus  and  potassium  or  sodium  dropped  into  it ;  and 
once  he  thought  and  publicly  stated,  that  at  such  tem¬ 
peratures  afl  chemical  adtion  ceased.  That  statement 
required  some  qualification,  because  a  photographic  plate 
placed  in  liquid  oxygen  could  be  adted  upon  by  radiant 
energy,  and  at  a  temperature  of  —  200°  C.  was  still  sensi¬ 
tive  to  light. 

Prof.  M'Kendrick  had  tried  the  effedt  of  these  low 
temperatures  upon  the  spores  of  microbic  organisms,  by 
submitting  in  sealed  glass  tubes  blood,  milk,  flesh,  and 
such-like  substances,  for  one  hour  to  a  temperature  of 
— 182°  C.,  and  subsequently  keeping  them  at  blood  heat 
for  some  days.  The  tubes  on  being  opened  were  all 
putrid.  Seeds  also  withstood  the  adtion  of  a  similar 
amount  of  cold.  He  thought,  therefore,  that  this 
experiment  had  proved  the  possibility  of  Lord  Kelvin’s 
suggestion,  that  life  might  have  been  brought  to  the 
newly-cooled  earth  upon  a  seed-bearing  meteorite. 

In  concluding,  the  ledturer  heartily  thanked  his  two 
assistants,  Mr.  R.  N.  Lennox  and  Mr.  J.  W.  Heath,  for 
the  arduous  work  they  had  had  in  preparing  such  elabo¬ 
rate  demonstrations. 


Specific  Magnetism,  Equal  Weights  [Becquerel). 

Iron .  +1,000,000 

Oxygen  .  +  377 

Ferrous  chloride  solution,  sp.  gr.  1-4334  +  140 

Air  .  +  88 

Water .  —  3 

The  ledturer  took  a  cup  made  of  rock  salt,  and  put  in 
it  some  liquid  oxygen.  The  liquid  did  not  wet  rock  salt, 
but  remained  in  a  spheroidal  state.  The  cup  and  its 
contents  were  placed  between  and  a  little  below  the  poles 
of  an  eledtro-magnet.  Whenever  the  circuit  was  com¬ 
pleted,  the  liquid  oxygen  rose  from  the  cup  andconnedted 
the  two  poles.  Then  it  boiled  away,  sometimes  more  on 
one  pole  than  the  other,  and  when  the  circuit  was  broken 
it  fell  off  the  pole  in  drops  back  into  the  cup.  He  also 
showed  that  the  magnet  would  draw  up  liquid  oxygen 
out  of  a  tube.  A  test  tube  containing  liquid  oxygen  when 
placed  in  the  Hughes  balance  produced  no  disturbing 
effedt.  The  magnetic  moment  of  liquid  oxygen  is  about 
1000  when  the  magnetic  moment  of  iron  is  taken  as 
1,000,000.  On  cooling,  some  bodies  increased  in  magnetic 
power.  Cotton-wool,  moistened  with  liquid  oxygen,  was 
strongly  attradted  by  the  magnet,  and  the  liquid  oxygen 
was  adlually  sucked  out  of  it  on  to  the  poles.  A  crystal 
of  ferrous  sulphate,  similarly  cooled,  stuck  to  one  of  the 
poles. 

The  ledturer  remarked  that  fluorine  is  so  much  like 
oxygen  in  its  properties,  that  he  ventured  to  predidt  that 
it  will  turn  out  to  be  a  magnetic  gas. 

Nitrogen  liquefies  at  a  lower  temperature  than  oxygen, 
and  one  would  expedt  the  oxygen  to  come  down  before 
the  nitrogen  when  air  is  liquefied,  as  stated  in  some  text¬ 
books,  but  unfortunately  it  is  not  true.  Ihey  liquefy 
together.  In  evaporating,  however,  the  nitrogen  boils  off 
before  the  oxygen.  He  poured  two  or  three  ounces  of 
liquid  air  into  a  large  test-tube,  and  a  smouldering  splinter 
of  wood  dipped  into  the  mouth  of  the  tube  was  not  re¬ 
ignited  ;  the  bulk  of  the  nitrogen  was  nearly  five  minutes 
in  boiling  off,  after  which  a  smouldering  splinter  dipped 
into  the  mouth  of  the  test-tube  burst  into  flame. 

Between  the  poles  of  the  magnet  all  the  liquefied  air 
went  to  the  poles  ;  there  was  no  separation  of  the  oxygen 


ON  THE 

DENSITIES  OF  THE  PRINCIPAL  GASES.* 
By  Lord  RAYLEIGH,  Sec.  R.S. 

(Concluded  from  p,  200). 


Reduction  to  Standard  Pressure. 


The  pressure  to  which  the  numbers  so  far  given  relate  is 
that  due  to  762-511  m.m.  of  mercury  at  a  temperature  of 
14-85°, t  and  under  the  gravity  operative  in  my  laboratory 
in  latitude  51°  47'.  In  order  to  compare  the  results  with 
those  of  other  experimenters,  it  will  be  convenient  to 
reduce  them  not  only  to  760  m.m.  of  mercury  pressure  at 
o°,  but  also  to  the  value  of  gravity  at  Paris.  The  cor- 
redtive  fadtor  for  length  is  760/762-511.  In  order  to  cor- 
redt  for  temperature  we  will  employ  the  formula  (Everett, 
p.  142)  1+0-0001818  f +  0-00000000017  t2  for  the  volume 
of  mercury  at  t°.  The  fadtor  of  corredtion  for  temperature 
is  thus  1  002700.  For  gravity  we  may  employ  the 
formula — 

»•  =  980-6056  —  2-5028  cos  2A, 

A  being  the  latitude.  Thus,  for  my  laboratory— 

£-  =  981-193, 


The  fadtor  of 


id  for  Paris — 

£  =  980-939, 

,e  difference  of  elevation  being  negligible. 

irredtion  is  thus  0-99974-  -  .  , 

The  produdt  of  the  three  fadtors,  corredtive  for  length, 
r  temperature,  and  for  gravity,  is  accordingly  0-99914- 
hus  multiplied,  the  numbers  are  as  follows 

Air.  Oxygen.  Nitrogen. 

2-37512  262534  2-30883 

id  these  may  now  be  compared  with  the  water  contents 

'  the  globe,  viz.,  1836-52.  ,  , 

The  densities  of  the  various  gases  under  standard 
indiUons,  referred  to  that  of  distilled  water  at  4°,  are 
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Air,  Oxygen.  Nitrogen. 

o'ooi29327  0-00142952  o,ooi257i8 

With  regard  to  hydrogen,  we  may  calculate  its  density 
by  means  of  the  ratio  of  densities  of  oxygen  and  hydrogen 
formerly  given  by  me,  viz.,  15 ‘882.  Hence — 

Hydrogen . 0-000090009. 

The  following  Table  shows  the  results  arrived  at  by 
various  experimenters.  Von  Jolly  did  not  examine 
hydrogen.  The  numbers  are  multiplied  by  1000  so  as  to 
exhibit  the  weights  in  grms.  per  litre  : — 


Air. 

Regnault,  1847  ••  I‘293I9 

Correded  by  Crafts  1*29349 
Von  Jolly,  1880  ..  1*29351 

Ditto  correded  ..  1-29383 

Leduc,  1891*  .  ..  1-29330 

Rayleigh,  1893  ..  1-29327 


Oxygen. 

Nitrogen. 

Hydrogen. 

1-42980 

1-25617 

0-08958 

X  -430 1 1 

1-25647 

0-08988 

1-42939 

1-25787 

— 

1-42971 

1-25819 

— 

1-42910 

1-25709 

0-08985 

1-42952 

1-25718 

o'ogoor 

The  corredion  of  Regnault  by  Crafts  ( Comptes  Rendus, 
cvi.,  p.  1664)  represents  allowance  for  the  contradion  of 
Regnault’s  globe  when  exhausted,  but  the  data  were  not 
obtained  from  the  identical  globe  used  by  Regnault.  In 
the  fourth  row  I  have  introduced  a  similar  corredion  to 
the  results  of  von  Jolly.  This  is  merely  an  estimate 
founded  upon  the  probability  that  the  proportional  con¬ 
tradion  would  be  about  the  same  as  in  my  own  case  and 
in  that  of  M.  Leduc. 

In  taking  a  mean  we  may  omit  the  uncorreded  num¬ 
bers,  and  also  that  obtained  by  Regnault  for  nitrogen,  as 
there  is  reason  to  suppose  that  his  gas  was  contaminated 
with  hydrogen.  Thus — 

Air.  Oxygen.  Nitrogen.  Hydrogen. 

Mean  numbers  ..  1-29347  1-42961  1-25749  0-08991 

The  evaluation  of  the  densities  as  compared  with  water 
is  exposed  to  many  sources  of  error  which  do  not  affed 
the  comparison  of  one  gas  with  another.  It  may  there¬ 
fore  be  instrudive  to  exhibit  the  results  of  various  workers 
referred  to  air  as  unity. 

Oxygen.  Nitrogen.  Hydrogen. 
Regnault  (correded)  . .  ..  1-10562  0  97138  0  06949 

Von  Jolly  (correded) . .  ..  1-10502  0-97245  — 


Leduc .  1-1050  0-9720  o-o6g47 

Rayleigh  .  1-10535  0-97209  0-06960 

Mean .  1-10525  0-97218  0-06952 


recent  work  upon  the  volume  ratio  leads  him  to  just  such 
a  higher  ratio,  viz.,  2-00245,  a  number  a  priori  more 
probable  than  2-0002.  Under  the  circumstances  both 
the  volume  ratio  and  the  density  of  hydrogen  must  be 
regarded  as  still  uncertain  to  the  i-ioooth  part. 

Note  A. 


Oh  the  Establishment  of  Equilibrium  oj  Pressure  in  Two 
Vessels  Connected  by  a  Constricted  Channel. 

It  may  be  worth  while  to  give  explicitly  the  theory  of 
this  process,  supposing  that  the  difference  of  pressures  is 
small  throughout,  and  that  the  capacity  of  the  channel 
may  be  negleded.  If  v1  pi  denote  the  volume  and  pres¬ 
sure  of  the  gas  in  the  first  vessel  at  time  t,  v2  p2  the 
corresponding  quantities  for  the  second  vessel,  we  have — 
Vi  dpi/dt  +  c(pi — p2)—o, 
v2  dp2/dt-\-c(p2—pt)=o, 

where  c  is  a  constant  which  we  may  regard  as  the 
conductivity  of  the  channel.  In  these  equations  inertia  is 
negleded,  only  resistances  of  a  viscous  nature  being 
regarded,  as  amply  suffices  for  the  pradical  problem. 
From  the  above  we  may  at  once  deduce — 

d(P*~Pj)  +  (L  +  ±)  (pi-p2)= o; 

dt  \vi  v2 / 


showing  that  (pi—p2)  varies  as  e~<Jtt  where— 

c  e  1 

q  —  — I —  =~  • 

Vi  V2  T 

if  r  be  the  time  in  which  the  difference  of  pressures  is 
reduced  in  the  ratio  of  e  :  1. 

Let  us  now  apply  this  result  (a)  to  the  case  where  the 
globe  of  volume  Vi  communicates  with  the  atmosphere, 
(6)  to  the  case  where  the  globe  is  connededwith  a  mano¬ 
meter  of  relatively  small  volume  v2.  For  (a)  we  have — 


and  for  (6)  — 
so  that — 


I  /t  =  c/vu 
i/t  =  c/v2; 


r/r'  =  Vj!v2. 


For  such  a  manometer  as  is  described  in  the  text,  the 
ratio  Vj/r/a  is  at  least  as  high  as  30  ;  and  in  this  propor¬ 
tion  is  diminished  the  time  required  for  the  establishment 
of  equilibrium  up  to  any  standard  of  perfedion  that  may 
be  fixed  upon. 


As  usually  happens  in  such  cases,  the  concordance  of 
the  numbers  obtained  by  various  experimenters  is  not  so 
good  as  might  be  expeded  from  the  work  of  each  taken 
separately.  The  most  serious  discrepancy  is  in  the  diffi¬ 
cult  case  of  hydrogen.  M.  Leduc  suggests  ( Comptes 
Rendus,  July,  1892)  that  iny  number  is  too  high  on 
account  of  penetration  of  air  through  the  blow-off  tube 
(used  to  establish  equilibrium  of  pressure  with  the  atmo¬ 
sphere),  which  he  reckons  at  1  m.  long  and  1  c.m.  in 
diameter.  In  reality  the  length  was  about  double,  and 
the  diameter  one-half  of  these  estimates;  and  the  expla¬ 
nation  is  difficult  to  maintain,  in  view  of  the  fad,  recorded 
in  my  paper,  that  a  prolongation  of  the  time  of  contad 
from  4m  to  30m  had  no  appreciable  ill  effed.  It  must  be 
admitted,  however,  that  there  is  a  certain  presumption  in 
favour  of  a  lower  number,  unless  it  can  be  explained  as 
due  to  an  insufficient  estimate  for  the  corredion  for  con- 
tradion.  On  account  of  the  doubt  as  to  the  appropriate 
value  of  this  corredion,  no  great  weight  can  be  assigned 
to  Regnault’s  number  for  hydrogen.  If  the  atomic  weight 
of  oxygen  be  indeed  15-88,  and  the  ratio  of  densities  of 
oxygen  and  hydrogen  be  15-90,  as  M.  Leduc  makes  them, 
we  should  have  to  accept  a  much  higher  number  for  the 
ratio  of  volumes  than  that  (2-0002)  resulting  from  the 
very  elaborate  measurements  of  Morley.  But  while  I 
write  the  information  reaches  me  that  Mr.  A.  Scott’s 
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THE  USE  OF  ALUM  IN  BAKING  POWDER. 

The  case  of  James  James,  Appellant,  v.  Evan  Jones, 
Respondent,  recently  decided  at  Swansea  after  five  days 
hearing,  presents  some  points  of  general  interest,  as  it 
deals  with  a  subjed  which  had  previously  been  little 
investigated. 

It  was  an  appeal  to  Quarter  Sessions  from  the  Justices’ 
decision  infliding  a  fine  for  the  sale  of  baking  powder  of 
which  alum  formed  a  constituent.  Omitting  the  points 
which  are  of  legal  rather  than  of  scientific  interest  the 
case  may  be  stated  as  follows: — 

The  powder  consisted  of  about  40  per  cent  potash  alum, 
22  per  cent  bicarbonate  of  soda,  and  38  per  cent  ground 
rice. 

For  the  respondent,  independent  experiments  by  Prof. 
Dunstan,  Prof.  Claude  Thompson,  and  Dr.  Otto  Hehner 
showed  that  hydrate  of  alumina  dried  at  2i2°F.  dissolved 
in  hydrochloric  acid  of  o-2  per  cent  strength,  that  strength 
being  taken  on  the  authority  of  the  principal  physiological 
treatises  as  fair ly  representing  the  average  strength  of 
the  free  hydrochloric  acid  in  gastric  juice. 

Prof.  Thompson  showed  that  the  result  was  the  same 
when  the  temperature  of  drying  was  raised  to  250°  F., 
and  the  strength  of  the  acid  diminished  to  0-04  per  cent. 
It  was  shown  that  the  temperature  of  the  inside  of  a  loaf 
during  baking  did  not  exceed  2120  F. 
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Prof.  Dunstan,  who  had  fully  investigated  the  matter 
for  the  Glamorgan  County  Council,  showed  further  that 
the  hydrate  dried  at  2120  F.  was  soluble  in  the  gastric 
juice  of  a  dog  diluted  to  o'2  per  cent  strength,  and  that 
the  gastric  juice  of  a  dog  diluted  to  this  extent  dissolved 
hydrate  of  alumina  from  bread  baked  with  the  powder. 
That  the  hydrate  of  alumina  in  the  bread  interfered  with 
the  digestion  of  starch  by  ptyalin  (diastase  was  used  in  the 
aftual  experiment)  and  with  both  peptic  and  pancreatic 
digestion.  Further,  that  dilute  solution  of  carbonate  of 
soda  of  0-3  per  cent  strength,  the  strength  of  the  alkali  in 
intestinal  juice,  would  dissolve  hydrate  and  phosphate  of 
alumina,  either  freshly  precipitated  or  dried  at  2120  F., 
so  that  absorption  of  aluminium  compounds  could  occur 
from  the  intestine.  This  was  confirmed  by  his  observa¬ 
tion  that  aluminium  compounds  occurred  in  the  urine  of 
a  man  who  had  daily  taken  15  to  30  grains  of  the  hydrate 
dried  at  212°  F.  On  one  occasion  the  taking  of  this 
quantity  of  hydrate  produced  vomiting. 

For  the  appellant,  it  was  contended  that  the  man  took 
much  larger  quantities  of  hydrate  than  would  be  taken  in 
food,  and  an  attempt  was  made  to  draw  a  distin&ion  be¬ 
tween  the  hydrate  as  it  exists  in  bread  and  the  hydrate 
prepared  pure  and  dried  at  212°  F.  No  experimental 
evidence  was  brought  in  support  of  this  latter  contention. 

The  experiments  with  the  gastric  juice  of  a  dog  were 
obje&ed  to  on  the  ground  that  the  gastric  juice  of 
carnivora  contained  a  larger  proportion  of  acid  than  that 
of  man ;  but,  in  reply,  it  was  pointed  out  that  the  gastric 
juice  of  the  dog  used  was  diluted  to  0-2  per  cent — the 
average  strength  of  human  juice. 

Mr.  W.  Morgan,  Public  Analyst,  Swansea,  made  the 
following  experiment He  and  his  son  took  hydrate  of 
alumina,  which  had  been  heated  to  the  temperature  of  a 
loaf  during  baking,  either  during  or  after  a  meal.  After 
about  two  hours,  vomiting  was  produced  by  mustard  and 
warm  water.  The  vomit  was  filtered  and  the  filtrate 
placed  in  a  dialyser  with  parchment  paper  membrane. 
After  leaving  all  night,  aluminium  chloride  was  found  to 
have  dialysed.  In  another  experiment,  vomiting  was  pro¬ 
duced  without  taking  the  hydrate.  The  vomit  was 
divided  into  two  portions  ;  one  was  dialysed  diredtly,  the 
other  after  warming  with  the  hydrate  at  105°  F.  On  ex¬ 
amination,  aluminium  chloride  was  found  in  the  dialysed 
liquid  in  the  latter  case,  while  none  could  be  found  in  the 
blank  experiment. 

It  was  contended  that  these  experiments  were  unfair 
because  the  hydrate  was  used  as  such,  and  not  in  bread. 
The  experiment  was  repeated  for  the  appellant  by  Dr. 
Luff,  the  Official  Analyst  to  the  Home  Office,  Mr.  Sutton, 
and  Dr.  Blyth,  on  one  of  the  witnesses  for  the  appellant 
during  the  hearing  of  the  case,  with  the  modification  that 
the  man  was  fed  with  1  lb.  of  bread  made  with  the  baking 
powder,  and  that  the  bladder  of  a  recently  killed  sheep 
was  used  as  a  membrane.  It  was  objected  by  the 
respondent  that  this  experiment  might  be  inconclusive, 
for  in  view  of  the  use  made  of  aluminium  salts  in 
tanning,  it  could  not  be  expected  that  aluminium  chloride 
would  dialyse  through  fresh  bladder.  The  bladder  was 
also  only  washed  with  cold  water,  and  was  therefore  pre¬ 
sumably  not  free  from  mucus.  In  reply  to  this  the 
bladder  was  subsequently  tested  and  found  free  from 
aluminium  compounds.  It  was  further  objected  that  the 
man  drank  i£  pint  of  water  while  eating  the  bread.  This 
would  greatly  dilute  the  gastric  juice.  The  total  amount 
vomited  was  about  1  pint,  so  that  the  quantity  of 
aluminium  compound  present  could  not  have  been  large. 
The  dialysed  liquid  was  only  tested  by  adding  ammonia 
after  boiling  with  nitric  acid  ;  it  was  not  evaporated  and 
ignited  to  destroy  organic  matter. 

Dr.  Lauder  Brunton  gave  evidence  as  to  the  astringent 
aftion  of  aluminium  chloride,  and  generally  as  to  the  in 
jurious  effedts  likely  to  ensue  from  the  absorption  of 
aluminium  compounds. 

It  was  contended  on  behalf  of  the  respondent  that  these 
experiments  proved  that  hydrate  of  alumina  was  soluble 
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in  the  digestive  canal,  and  would  produce  the  same 
injurious  effedts  as  alum  ;  that  it  would  have  an  irritant 
and  astringent  adtion  on  the  membrane  of  the  stomach, 
ana  would  interfere  with  digestion.  Further,  that  absorp¬ 
tion  of  some  aluminium  compound  was  proved,  and  that 
the  introdudlion  into  the  system  of  an  entirely  foreign 
element  could  hardly  fail  to  be  injurious. 

On  behalf  of  the  appellant  pradtically  no  attempt  was 
made  to  prove  that  alum  itself  was  not  injurious.  It  was, 
however,  admitted  by  the  respondent  that,  by  the  adtion 
of  the  bicarbonate  of  soda  in  the  powder,  it  was  com¬ 
pletely  converted  into  hydrate  of  alumina  ;  and  it  was 
contended  by  the  appellant  that  this  hydrate  was  in¬ 
soluble  in  the  digestive  canal,  and,  as  an  inert  substance, 
passed  unchanged  through  the  body  ;  its  small  amount 
(6  grains  hydrate  per  pound  of  bread)  would  render  it 
perfectly  harmless.  Further,  that  if  it  did  dissolve,  the 
small  quantity  of  chloride  of  aluminium  formed  would  be 
harmless. 

Before  the  hearing  of  the  case  the  following  experi¬ 
ments  had  been  made  in  support  of  the  contention  that 
the  hydrate  was  an  inert  body  : — 

Mr.  Sutton  some  years  ago  fed  pigs  for  eight  days  ex- 
clusively  with  bread  made  with  the  baking-powder.  They 
throve  well,  and  after  death  alumina  was  detedled  in  the 
contents  of  the  intestine,  while  none  could  be  found  in  the 
blood  or  in  the  urine  contained  in  the  bladder  at  death. 
In  reply  it  was  contended  that  the  first  result  proved 
nothing;  with  regard  to  the  second  the  quantity  of  urine 
examined  was  too  small  for  a  negative  result  to  prove 
conclusively  that  no  absorption  had  taken  place.  Further, 
there  was  no  evidence  that  the  pigs  were  not,  as  usual, 
fasted  for  twenty-four  hours  before  slaughter ;  if  this  were 
done  it  might  materially  influence  the  result. 

Dr.  Luff  prepared  hydrate  of  alumina  which  was  dried 
at  300°  F.  Several  portions  of  the  “  dried  hydrate  of 
alumina”  were  treated  with  35  to  40  c.c.  each  of  hydro- 
chloric  acid  of  o-02  per  cent  strength,  which  Dr.  Luff 
stated  he  believed  to  be  the  strength  in  the  gastric  juice 
in  the  human  body. 

Eight  tubes  were  warmed  to  g8-4°  F.,  and  one  was 
tested  at  the  end  of  each  hour  in  the  following  manner : — 
On  filtering  and  adding  ammonia  no  precipitate  was 
obtained,  even  if  the  filtrate  was  previously  concentrated. 

In  criticism  of  these  experiments  it  was  contended, 
first,  that  the  temperature  at  which  the  substance  was 
dried  greatly  exceeded  that  in  the  interior  of  a  loaf  during 
baking.  The  substance  was  not  analysed;  there  was  no 
proof  that  it  was  hydrate  of  alumina  at  all,  as  it  might 
have  lost  water.  Proof  of  its  composition  was  all  the 
more  necessary  as  a  sample  of  “  dried  hydrate  of 
alumina  ”  had  on  a  previous  day  been  handed  up  to  the 
Bench  by  Mr.  Sutton,  which  had  been  heated  to  low  red¬ 
ness  and  was  afterwards  admitted  to  be  oxide  Secondly, 
that  the  strength  of  the  hydrochloric  acid  used  did  not 
fairly  represent  the  strength  of  the  acid  in  gastric  juice, 
which  was  generally  accepted  as  about  0'2  per  cent  in¬ 
stead  of  0  02  per  cent.  When  asked  for  his  authority 
Dr.  Luff  referred  to  a  Table  given  in  “  Halliburton’s 
Chemical  Physiology,”  and  stated  that  recent  experiments 
showed  that  the  strength  o'2  per  cent  was  too  high.  It 
was,  however,  shown  by  the  respondent  that  the  lable 
in  “  Halliburton  ”  was  taken  from  the  experiments  of 
Schmidt,  published  in  1855,  and  that  Halliburton,  while 
quoting  the  results,  actually  pointed  out  that  the  acidity 
was  below  the  normal,  possibly  owing  to  the  juice  having 
been  obtained  from  a  woman  with  gastric  fistula.  Halli¬ 
burton,  like  other  physiologists,  accepted  0*2  per  cent  as 
the  strength  to  be  used  in  making  artificial  gastric  juice. 

Dr  Luff  admitted  in  cross  examination  that  he  had 
made  no  notes  of  these  experiments,  and  stated  that  it 
was  not  his  habit  to  make  notes  of  merely  qualitative 
experiments. 

Dr.  Richardson  stated  his  opinion  that  the  powder  was 
harmless.  He  said  that  he  did  not  consider  it  proved 
that  aluminium  chloride  was  formed  in  the  stomach,  and 
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that  even  if  aluminium  chloride  were  formed,  it  could  not 
be  absorbed  as  it  coagulates  the  blood.  It  was  pointed 
out  that  it  was  not  contended  that  aluminium  was 
absorbed  as  chloride  and  that  chloride  of  iron  was  given 
as  a  medicine  in  cases  of  anremia.  Dr.  Richardson  said 
that  it  was  not  proved  that  iron  was  absorbed  in  such 
cases.  He  declined  to  make  any  statement  as  to  the 
strength  of  the  acid  in  the  gastric  juice. 

Dr.  Winter  Blyth  expressed  his  opinion  that  the  baking- 
powder  was  not  injurious.  He  brought  forward  no  ex¬ 
periments,  except  the  one  already  described,  performed 
whilst  the  case  was  in  progress.  He  stated  that  if  injury 
were  caused  by  alum  baking-powders  it  must  have  be¬ 
come  known  to  medical  officers  of  health. 

Many  medical  men  were  called  and  expressed  the 
opinion  that  the  baking-powder  was  not  injurious,  stating 
that  they  had  either  used  it  themselves  in  their  families 
or  had  known  it  used  by  others  without  harmful  results. 
Other  witnesses  also  stated  that  they  had  used  it  without 
harm.  It  was,  however,  shown  that  in  most  cases  the 
quantity  used  was  very  small,  much  smaller  than  would 
be  taken  by  a  person  feeding  largely  on  bread  baked  with 
the  powder. 

The  appeal  was  dismissed  with  costs,  and  the  conviction 
affirmed. 
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ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 
Annual  Meeting,  Monday,  May  i,  1893. 

Sir  James  Crichton  Browne,  M.D.,  LL.D.,  F.R.S., 
Treasurer  and  Vice-President,  in  the  Chair. 


The  Annual  Report  of  the  Committee  of  Visitors  for  the 
year  1892,  testifying  to  the  continued  prosperity  and 
efficient  management  of  the  Institution,  was  read  and 
adopted.  The  Real  and  Funded  Property  now  amounts 
to  above  £104,000,  entirely  derived  from  the  contributions 
and  donations  of  the  members  and  of  others  appreciating 
the  value  of  the  work  of  the  Institution. 

Sixty-three  new  members  were  elected  in  1892. 

Sixty-three  lectures  and  twenty  evening  discourses 
were  delivered  in  i8g2. 

The  books  and  pamphlets  presented  in  1892  amounted 
to  about  238  volumes,  making,  with  530  volumes  (inclu¬ 
ding  periodicals  bound)  purchased  by  the  managers,  a 
total  of  768  volumes  added  to  the  library  in  the  year. 

Thanks  were  voted  to  the  President,  Treasurer,  and 
the  Honorary  Secretary,  to  the  Committees  of  Managers 
and  Visitors,  and  to  the  Professors,  for  their  valuable 
services  to  the  Institution  during  the  past  year. 

The  following  gentlemen  were  unanimously  elected  as 
officers  for  the  ensuing  year:  — 

President— The  Duke  of  Northumberland,  K.G., 
D.C.L.,  LL.D. 

Treasurer — Sir  James  Crichton-Browne,  M.D.,  LL.D 
F.R.S. 


Secretary — Sir  Frederick  Bratnwell,  Bart.,  D.C.L. 
LL.D.,  F.R.S.,  M.Inst.C.E. 

Managers — Captain  W.  de  W.  Abney,  C.B.,  R.E. 
D.C.L.,  F.R.S.  ;  Shelford  Bidwell,  M.A.,  F.R.S.;  Johr 
Birkett,  F.R  C.S. ;  Joseph  Brown,  C.B.,  Q.C. ;  Sir  Doug 
las  Gallon,  K.C.B.,  D.C.L.,  LL.D.,  F.R.S.;  David  Ed 
Hughes,  F.R.S.  ;  Alfred  Bray  Kempe,  M.A.,  F.R.S 
George  Matthey,  F.R.S. ;  Hugo  Miiller,  Ph.D.,  F.R.S. 
The  Right  Hon.  Earl  Percy,  F.S.A. ;  William  Chandle 
Roberts-Austen,  C.B.,  F.R.S. ;  Sir  David  Salomons,  Bart. 
M.A.,  F.R.A.S.,  E.C.S. ;  Alexander  Siemens,  M.Inst.C.E 
Basil  Woodd  Smith,  F.R.A.S.,  F.S.A.  ;  Sir  Richan 
Webster,  M.P.,  Q.C.,  LL.D. 

Visitors — Charles  Edward  Beevor,  M.D.,  FRCP 
Henry  Arthur  Blyth  ;  Francis  Woodhouse  Braine 


F.R.C.S. ;  John  Tomlinson  Brunner,  M.P. ;  Michae1 
Carteighe,  F.C.S. ;  Rookes  Evelyn  Crompton,  M.Inst- 
C.  E.  James  Farmer,  J.P.  ;  Robert  Hannah;  Donald 
William  Charles  Hood,  M.D.,  F.R.C.P.  ;  Raphael 
Meldola,  F.R.S.;  Lachlan  Mackintosh  Rate,  M.A. ; 
Boverton  Redwood,  F.C.S.  ;  John  Callander  Ross  ;  John 
Bell  Sedgwick,  J.P.,  F.R.G.S.  ;  George  Andrew  Spottis- 
woode. 


NOTICES  OF  BOOKS. 


A  Dictionary  of  Applied  Chemistry.  By  T.  E.  Thorpe, 

B.Sc.  (VidL),  Ph.D.,  D.Sc.  (Dublin),  F.R.S.  Assisted 

by  Eminent  Contributors.  In  Three  Volumes.  Vol.III. 

London  and  New  York  :  Longmans,  Green,  and  Co. 

1893.  Svo.,  1058  pp. 

This  concluding  part  of  Dr.  Thorpe’s  great  work  is  fully 
on  a  level  with  the  two  preceding  volumes. 

Concerning  noble  opal,  we  learn  that  the  Hungaiiati 
mines  of  this  precious  stone  still  employ  two  hundred 
workmen. 

The  recent  extension  of  the  cultivation  of  opium  is  a 
remarkable  fad.  As  far  back  as  18S2  the  annual  pro¬ 
duction  in  the  South-West  of  China  was  more  than  twice 
the  whole  importation  from  India.  In  a  few  years  the 
use  of  Indian  opium,  if  it  survives  at  all,  will  be  confined 
to  a  few  wealthy  connoisseurs.  Hence  it  follows  that  the 
anti- opium  agitation  will  soon  lose  its  raison  d'etre.  It 
follows  also  that  the  alleged  anxiety  of  the  Chinese 
Government  to  suppress  opium  smoking  is  not  bond  fide. 

The  section  on  pigments  is  exceedingly  elaborate, 
though  we  find  no  mention  of  mineral  lake,  stannic 
chromate,  a  colour  closely  resembling  in  tone  the  lighter 
madder-lake,  but  according  to  Gentele  absolutely  per¬ 
manent. 

Pure  scarlet  mercuric  iodide,  known  also  as  geranium 
red,  is  certainly  inferior  to  vermilion  in  permanence.  We 
have  observed,  however,  that,  obtained  in  the  dry  way  by 
grinding  up  mercury  with  a  sufficient  proportion  of  iodine, 
— the  reaction  being  attended  with  the  development  of 
light  and  heat, — it  is  much  less  fugitive  than  if  prepared 
in  the  moist  way. 

The  writer  distinguishes  carmine  from  cochineal  lakes, 
as  containing  a  larger  proportion  of  colouring  matter  and 
less  alumina. 

To  the  dyer  and  tissue-printer  it  sounds  strange  to  hear 
indigo  characterised  as  “  very  fugitive.” 

As  regards  the  metallurgy  of  platinum,  the  eminent 
merit  of  Messrs.  Johnson,  Matthey,  and  Co.  is  fully  and 
justly  shown. 

The  articles  on  sodium,  speCtrum  analysis,  and  sulphur 
may  almost  be  regarded  as  monographs  of  their  respective 
subjects. 

Under  tea  we  find  mention  of  some  very  interesting 
faCts.  The  consumption  of  tea  in  Australia  amounts  to 
9  lbs.  per  head  ;  in  China,  in  Britain,  and  South  Africa, 
5  lbs.;  in  Holland,  091  lb.;  and  in  Russia,  0*43  lb.  In 
France,  Germany,  &c. ,  the  consumption  of  tea  is  insig¬ 
nificant.  It  is  a  remarkable  faCt  mentioned  here,  though 
not  explained,  that  Chinese  tea  keeps  better  than  the 
produce  of  India  and  Ceylon.  A  faCt  which  should 
interest  the  consumer  is  that  in  five  minutes  boiling 
water  extracts  practically  all  the  theine,  the  essential  oil, 
but  not  more  than  one-third  of  the  tannin.  Robert 
Fortune  is  here  quoted  as  including  Ireland  among  the 
parts  of  the  earth  best  suited  for  the  cultivation  of  the 
tea-plant,  whilst  in  the  next  sentence  we  read  that  a 
“  warm  climate  is  essential,  and  that  in  the  best  districts 
of  China  the  ordinary  range  of  the  thermometer  in  the 
summer  at  3  p.m.  is  between  8o°  and  90°.” 

A  great  advantage  of  Indian  tea  is  its  superior  cleanli¬ 
ness,  as  machinery  is  almost  exclusively  used  in  its 
manufacture.  The  significance  of  this  point  will  be  appre- 
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ciated  if  vve  remember  the  intense  dirtiness  of  the  Chinese 
working  population. 

Under  tellurium  we  are  reminded  that,  according  to 
Brauner,  it  is  probably  a  mixture  of  true  tellurium  with 
some  unknown  bodies. 

Under  tobacco  we  find  it  stated — as  we  believe  with 
full  truth — that  its  growth  in  Britain,  as  a  field  crop,  did 
not  in  1886  receive  a  fair  and  full  trial.  The  use  of 
kainite  and  common  salt  as  manures  was  a  complete 
mistake.  Where  potash  was  deficient  it  should  have 
been  supplied  in  the  state  of  sulphate.  It  is  to  be  noted 
that  whilst  in  England  the  home  cultivation  of  tobacco 
was  suddenly  and  harshly  stopped  in  1782,  the  planta¬ 
tions  being  destroyed  and  the  planters  heavily  fined  and 
imprisoned,  in  Ireland  it  survived  down  to  1831. 

The  article  on  water  is  ably  and  comprehensively 
written.  The  notion  of  “  previous  sewage  contamination  ” 
is  not  accepted.  The  celebrated  “  Recommendations  ” 
of  the  Royal  Rivers  Commission  are  not  quoted,  and  no 
unitary  method  is  laid  down  for  dealing  with  polluted 
waters.  The  question  as  to  the  relative  sanitary  value  of 
hard  and  soft  waters  is  very  fairly  handled,  the  conclusion 
being  that  the  difference  of  their  adtion  upon  human 
health  is  not  well  marked.  For  technical  purposes  the 
necessity  of  pure  water  is,  however,  strongly  'insisted 
upon. 

Under  wine  we  read  that  vines  are  very  apt  to  de¬ 
generate  in  a  novel  distridt.  French  vines  have  not  given 
satisfaction  in  America,  and,  on  the  other  hand,  American 
vines  transplanted  to  the  Gironde  “  yielded  no  potable 
wine.”  These  latter  experiments  are  much  to  be  deplored, 
since  they  seem  to  have  introduced  the  phylloxera  into 
Europe.  But,  on  the  other  hand,  European  vines  do  not 
appear  to  have  degenerated  in  Australia. 

The  author’s  opinion  concerning  “  plastered  ”  wines 
is  decidedly  condemnatory.  But  the  attempts  at  “  de¬ 
plastering  ”  have  been  decidedly  mistaken.  They  have 
depended  on  the  use  of  barium  and  strontium  salts.  The 
salts  of  barium,  if  in  the  slightest  excess,  are  distinctly 
poisonous.  Strontium  is  not  in  itself  a  poison,  but  its 
compounds  rarely  occur  in  nature  absolutely  free  from 
barium  salts. 

The  limit  fixed  in  certain  counties  for  the  toleration  of 
gypsum  in  wine  (  =  2  grms.  potassium  sulphate  per  litre) 
seems  too  lax.  The  true  standard  would  be  the  condemna¬ 
tion  and  destruction  of  all  wines  containing  more  sulph¬ 
uric  acid  (free  and  combined)  than  is  naturally  present  in 
grape  juice.  It  is  said  that  an  addition  to  wines  of 
calcium  phosphate  produces  all  the  good  results  alleged 
to  be  obtained  by  “  plastering  ”  without  its  disadvantage. 

Dr.  Thorpe’s  great  work  carries  with  it  its  own 
emphatic  recommendation.  It  must  prove  most  valuable, 
not  merely  to  chemists  and  chemical  manufacturers,  but 
to  all  merchants  who  have  to  deal  with  chemical  pro¬ 
ducts. 
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Note.— All  degrees  of  t  emperature  are  Centigrade  unless  other  wise 
expressed. 

Comptes  Rendus  Hebdotnadairci  des  Seances,  de  /’ Academic 
des  Sciences.  Vol.  cxvi.,  No.  16,  April  17,  1893. 
Detection  of  the  Higher  Alcohols  and  other 
Impurities  in  Vinic  Alcohol.  —  Emile  Gossart. —  I  he 
method  of  analysis  depends  on  the  observation  of  the 
rollings  of  drops  of  known  composition  falling  from  the 
height  of  1  m.m.  with  an  interval  of  30”  on  a  meniscus  of 
a  plane  slope. 

The  Hygroscopic  Properties  of  Various  textile 
Substances. — Th.  Schloesing  (Fils). — This  paper  cannot 
be  reproduced  without  the  accompanying  diagram. 


Contribution  to  the  Study  of  the  Leclanche 
Battery. — A.  Ditte.  —  The  author  examines  the  be¬ 
haviour  of  an  element  consisting  of  a  rod  of  zinc 
attached  to  a  plate  of  platinum  and  immersed  in  a  10  per 
cent  solution  of  sodium  chloride.  The  upper  part  of  the 
zinc  becomes  covered  with  a  layer  of  oxide,  which  de¬ 
scends  along  the  rod  and  then  spreads  out  horizontally, 
separating  the  liquid  into  two  strata,  the  upper  portion 
being  alkaline  and  free  from  zinc,  whilst  the  lower 
remains  neutral  and  contains  zinc  chloride. 

Attempt,  at  a  General  Method  of  Chemical 
Synthesis.  Formation  of  Nitro-Compounds. — Raoul 
Pidlet. — It  appears  from  the  author’s  experiments  that 
all  the  niti ifications  of  naphthaline,  phenol,  and  toluol 
are  profoundly  modified  by  the  methodical  use  of  low 
temperatures  along  with  the  utilisation  of  eledtric  energies 
introduced  from  without. 

Stereochemistry  of  Malic  Compounds  and  the 
Variation  of  the  Rotatory  Power  of  Liquids. — 
Albert  Colson. — The  author  asserts  that  the  derivatives 
of  malic  acid  readily  yield  substances  which  are  excep¬ 
tions  to  the  rule  of  the  product  of  asymmetry.  Such  a 
substance  is  acetylmalic  acid,  CgOgHs. 

Iron  Chlorobromide. — C.  Lencrmand. — The  com¬ 
pound  in  question,  Fe2Cl2Br,  is  obtained  by  causing 
bromine  to  adl  very  gradually  upon  anhydrous  ferrous 
chloride.  It  forms  dark  crystals,  green  by  refiedted  light, 
and  very  deliquescent. 

Calcium  Sucrates. — P.  Petit.— A  thermochemical 
paper  not  suited  for  useful  abstradtion. 

New  Soluble  Ferment  which  Splits  up  Trehalose 
into  Glucose.— Em.  Bourquelot. — The  author  has  found 
this  ferment  in  a  mould  of  Aspergillus  niger,  which  may 
be  preferably  cultivated  on  Raulin’s  liquid.  It  is  accom¬ 
panied  by  another  ferment  which  adls  upon  maltose,  and 
which  the  author  names  maltase,  the  former  ferment 
being  trehalasc. 

Influence  of  the  Pressure  of  Gases  upon  the 
Development  of  Plants. — Paul  Jaccard. — As  a  general 
rule,  the  changes  of  pressure  in  the  atmosphere  surround¬ 
ing  a  plant  exert  a  considerable  influence  upon  its  develop¬ 
ment.  The  intensity  and  the  nature  of  the  phenomenon 
vary  naturally  more  or  less  according  to  the  species,  but 
the  general  curve  representing  the  variations  of  develop¬ 
ment  with  pressure  has  ordinarily  two  maximum  points  : 
the  first,  by  far  the  most  marked  in  the  depressed  air, 
and  the  second,  in  the  compressed  air;  the  normal  pres¬ 
sure  is,  then,  most  frequently  between  the  two  maxima. 
Although  the  tension  of  the  oxygen  plays  a  prepondera¬ 
ting  part  in  the  phenomenon,  the  adtion  of  the  absolute 
pressure  is  also  manifest.  It  may  be  said  that  the  adtion 
exerted  by  atmospheric  pressure  within  limits  compatible 
with  the  existence  of  organisms  is  not  the  same  in  chloro- 
phyllic  plants  as  in  animals. 

Bulletin  de  la  Societe  Chimique  de  Paris. 

Series  3,  Vols.  ix.  and  x.,  No.  7. 

Copper  Oxybromide  Analogous  to  Atacamite.— 
J.  Dupont  and  H.  Jansen. — The  authors  obtain  this 
compound  by  heating  cupric  oxide  to  200°  in  a  sealed 
tube  along  with  cupric  bromide. 

Certain  Points  of  Stereochemistry. — Albert  Colson. 
— A  continuation  of  the  polemic  against  M.  Friedel  and 
Le  Bel. 

On  Inuline  :  Pseudo-Inuline  and  Inulenine. — M. 
Tanret.— Pseudo-inuline  after  desiccation  at  130°  gave— 

Sl4i^}C^Hr62!°l6z. 

It  does  not  reduce  Fehling’s  liquid.  The  composition 
of  inulenine  is — 

H  ==  ^I80,^104’^I04’ 
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Revue  Universelle  des  Mines  et  de  la  Metallurgie. 
Series  3,  Vol.  xxi.,  No,  3. 

Determination  of  Slag  in  Puddled  Irons. — L.  L.  de 
Koninck. — The  author  combats  the  objection  raised  by 
Barrow  and  Turner  (Journ.  Cheni.  Soc.)  against  the  use 
of  gaseous  chlorine. 

Bulletin  de  la  Societe  d' Encouragement  pour  P Industrie 
Nationale.  Series  4,  Vol.  viii.,  No.  87. 

On  the  Metallic  Carbonyls.— Ludwig  Mond. — Trans¬ 
lated  from  the  Journ,  Soc.  Chem.  Ind. 


Zeitschrift  fur  Analytische  Chemie. 

Vol.  xxxi.,  Part  6. 

(For  some  unexplained  reason  the  issue  of  this  con¬ 
cluding  part  of  Vol.  xxxi.  has  been  delayed  until  after  the 
appearance  of  Vol.  xxxii.  has  commenced.) 

Wine  Statistics  of  Germany. — A  continuation  of  an 
elaborate  report  on  the  wines  produced  in  Germany,  of 
little  interest  in  other  countries. 


tube  conveying  air  is  removed,  and  above  the  wire  net¬ 
ting  there  is  held  a  small  gas  flame  until  the  gases  ignite. 
If  no  gas  is  at  hand  a  small  wax  taper  may  be  used.  In 
another  arrangement,  devised  by  the  same  author,  which 
ads  more  accurately  and  also  automatically,  the  oil  is 
heated  in  a  closed  kettle,  on  the  cover  of  which  is  fixed 
a  Finkener  burner.  The  petroleum  vapours  ascend  in 
the  mixing  tube  of  this  burner  and  mix  with  the  air 
admitted  through  a  lateral  opening.  Near  the  upper 
aperture  is  a  small  flame  which  effeds  the  ignition  of  the 
gaseous  mixture  as  soon  as  a  sufficiency  of  petroleum 
vapour  is  present.  To  the  upper  aperture  of  the  burner- 
tube  there  is  soldered  a  small  hook,  by  means  of  which 
a  valve  is  kept  freely  suspended  by  means  of  a  cotton 
thread  saturated  with  ammonium  nitrate.  At  the  moment 
when  the  mixture  of  gas  and  air  is  ignited  the  thread 
burns,  the  valve  closes  automatically  and  prevents  the 
further  escape  of  petroleum  vapours  from  the  small 
kettle. 

Balances  of  Precision. — Two  balances  for  rapid 
weighing  have  been  proposed  respedively  by  A.  Collot, 
Fils  (Bull.  Soc.  Chim.  de  Paris,  iii.,  6r  and  98)  and 
Vidor  Serrin  (Comptes  Rendus,  cxii,  1299). 


Method  for  the  Quantitative  Determination  of 
Arsenic.  Helge  Backstrom. — This  paper  will  be  in¬ 
serted  in  full. 

Apparatus  for  Reducing  the  Readings  of  the 
Barometer  to  760  m.m. — A.  W.  J.  Bockhout. 

Arrangement  for  Closing  Sulphuretted  Hydrogen 
Apparatus.— Heinrich  Trey. 

Continuous  Adtion  Sudtion  and  Pressure  Appa- 
ra!U,f-~u,W-  Reatz-~  These  three  papers  cannot  be 
figures  *  repr°duCed  without  the  eight  accompanying 

Oxidising  and  Decolourising  Adion  of  Charcoal. 

P.  Cazeneuve. — Already  inserted. 

Composition  of  Glass  Suitable  for  Chemical 

Vessels.— R.  Weber  (Berg,  und  Hiitten  Zeitung)  gives 
the  following  composition  : — 

a',!,103 . . . 

L,me  .  Q.„ 

J°‘assa--  ••  670 

Soda  .  xo-55 
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The  glass  remained  perfedly  bright  on  exposure  to  air 
and  m  contad  with  hydrochloric  vapours  !  flask 
hold^mo  e.c.  on  boiling  in  water  for"  six  hoursbst 

de  P(,nilySer'“Gai)tier-“(Fr0m  the  Bull‘  Soc.  Chim. 

Recognition  of  the  Temperature  at  which  Peirn 

v Ap  G rs  7b‘t 

.he  ,ub.u„c" in '  ' 'Sn  £*“' containing 

TP 

to  a  point  ,.,„d  connefled  wilh  the  go’s  pipe'5  °“1 

introduces  a  dired  supply  tU^e  abov.e  mentioned 

as  the  temperature  is^eached  atmospheric  air.  As  soon 
are  evolved  there  ensue  small  ^h]ch  combustible  gases 
peratuie  is  read  off  on  a  detonations.  The  tem- 
the  liquid.  For  determining  ./nifloni.e?er  which  dips  into 
fixes  on  the  cylinder  whiclfin  e^.ashing'Point  ‘he  author 


an  ior  pnotograpmc  pur¬ 
poses,  have  been  devised  by  F.  Hurter,  E.  G.  Ballard, 
Driffield,  and  have  been  discussed  by  W.  M.  W.  Abney. 
Particulars  are  not  here  given,  but  may  be  found  in  the 
Journ.  Soc.  Chem.  Industry. 

Laboratory  Appliances  used  at  the  Connecticut 
Agricultural  Station. — S.  W.  Johnson. — (From  the 

Journal  of  Applied  Chemistry). 

Rapid  Determination  of  Carbon  Dioxide  in 
Chimney  Gases.  — H.  Saeger  and  Jul.  Aaron  (Thou. 
Industrie  Zeitung). — The  authors’ method  does  not  admit 
01  explanation  without  the  accompanying  figure. 

Measuring  Instrument  for  Liquids. — Alex.  F 
Reid.— (From  the  Chemical  News). 

Backstroke  Valve  for  Water  Air  -  Pumps.— C. 

Haase  ( Chemiker  Zeitung).—  This  paper  requires  the 
accompanying  illustration. 

Preservation  of  Constant  Temperatures  above  the 
Boiling-Point  of  Water.— K.  Ulsch  (Zeit.  fur  Brau- 
weseti). — Already  inserted. 

A  Desiccator.  F.  Soxhlet  (Zeit.  Angew.  Chemie).- 
Kequnes  the  four  accompanying  figures. 

Water. Baths  of  Porcelain.— B.  Fischer  and  W. 
Dittmar  (Chemiker  Zeitung).  —  Such  water-baths  are 
preferable  to  those  of  copper,  both  on  account  of  their 
cleanliness  and  cheapness. 

A  Cooler,— E.  Greiner  (Zeit.  Angew.  Chemie).— An 
nteinal  vessel  is  inclosed  in  a  double  glass  jacket, 
tiaversed  by  a  current  of  cold  water, 

Lixiviation  Apparatus  for  the  Determination  of 
i-ats.— P  Geisler  (Oel.  und  Felt  Industrie).— This  paper 
requires  the  accompanying  figure. 

?Ur‘5,|nf  and  Drying  Coal-Gas. — A.  Gawalowski. 
ihe  nHpmeafeSCAnptl0,n  °f  the.  apparatus  we  must  refer  to 
l  ,  f.  '  .  ,  a  desiccating  material  the  author  uses 

then  strongly  dried?  “"‘h  "  SOl°"°n  of  ferric  oxide' 

Almo!!ie7FFOrm  °f  Flex,ble  Tubes  for  Gas.— T.  R. 

^tZ  J^gtHeert>f  and  MininS  Journal ).-A  double 
system  of  wine  spirals. 

EckeT^r/  °f  ;Leat  f°r  Hydrofluoric  Acid.— J.  L.  C. 
2so  and [CJ'emiker  z«tuug).- The  bottles  contain  100, 
of  wood  f  °  acid'  They  are  counted  in  blocks 

lid  is  screwed  down  Y  ^  C°nveyed  after  tl)e  wooden 

He^tXko?n1?rt/0n  ;0f  ^mmonia  for  Carbonic  Acid.-J. 
rule  that  l  ievil^ey  Zeitung).— The  author  proposes  the 

show  onlv  ” r  u6  ammonia  and  lime-water  should 
show  only  a  slight  turbidity  on  boiling. 
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An  International  Food-Law.— The  Chem.  Zeitung 
in  a  leader  on  the  absence,  in  Austria,  of  any  general 
legislation  on  the  sale  of  food,  raises  the  important 
but  difficult  question  of  an  international  agreement  on 
sophisticated  or  substituted  articles  of  food  and  con¬ 
sumption. 

Alleged  Occurrence  of  Helium.— Prof.  Poplin,  a 
Government  Analyst  in  the  United  States,  is  said  (in  the 
Chemiker  Zeitung)  to  have  discovered  a  new  element  in 
a  meteorite  which  he  is  examining.  He  observed  in  the 
spe&roscope  lines  corresponding  to  those  observed  by 
Prof.  Angstrom,  and  referred  by  him  to  “  helium  ” — a 
hypothetical  element  not  dete&ed  in  any  terrestrial 
mineral.  The  Pall  Mall  Gazette  of  April  24  gives  a 
similar  account,  and  adds  that  the  meteorite  came  from 
the  direction  of  the  constellation  Perseus  and  fell  in 
Missouri.  It  was  found  to  contain  25  per  cent  of  an 
unknown  metal.  In  neither  case  is  the  original  authority 
given. 

The  Thermo  Hydrometer.— In  the  determination  of 
specific  gravities  serious  errors  will  be  introduced  unless 
the  temperature  of  the  liquid  is  accurately  taken  simul¬ 
taneously  with  the  reading  of  the  hydrometer.  We  have 
received  from  Messrs. -Fletcher,  Fletcher,  and  Stevenson, 
North  London  Chemical  Works,  one  of  their  new  Thermo¬ 
hydrometers,  in  which  the  bulb  of  the  thermometer  is 
blown  in  one  piece  with  the  bulb  of  the  hydrometer  and 
comes  into  direct  contaft  with  the  liquid  to  be  tested. 
The  stem  of  the  thermometer  is  inside  the  stem  of  the 
hydrometer,  and  the  two  scales  being  engraved  on  the 
same  strip  of  ivory  both  can  be  read  simultaneously.  The 
thermometer  scale  is  graduated  from  —10  to  4-50°  C., 
and  the  hydrometer  from  1000  to  1050.  To  all  who 
require  frequent  observations  of  specific  gravity  this  in¬ 
strument  will  be  invaluable. 


MEETINGS  FOR  THE  WEEK. 

Monday,  8th. — Society  of  Arts,  8.  “  Mosaic  —  its  History  and 

Practice,”  by  C.  Harrison  Townsend.  (Cantor 
Ledtures). 

-  Royal  Institution,  5.  (General  Monthly  Meeting). 

Tuesday,  gth. — Institute  of  Civil  Engineers,  8. 

-  Royal  Medical  and  Chirurgical,  8.30. 

-  Photographic,  8. 

-  Royal  Institution,  3.  “  Modern  Society  in  China,” 

by  Prof.  R.  K.  Douglas. 

-  Society  of  Arts,  8.  “  Primitive  Art  in  Egypt,”  by 

Prof.  W.  M.  Flinders  Petrie. 

Wednesday,  10th. — Society  of  Arts,  8.  “  The  Richmond  Lock  and 

Tidal  Weir,”  by  J.  B.  Hilditch. 

-  Geological,  8. 

Thursday,  nth. — Royal  Institution,  3.  “The  Atmosphere,”  by 
Prof.  Dewar,  F.R.S. 

-  Mathematical,  8. 

-  Institute  of  Eledtrical  Engineers,  8. 

Friday,  12th. — Royal  Institution,  9.  “  Isoperimetrical  Problems,” 

by  Lord  Kelvin,  Pres.R.S. 

-  Astronomical,  8. 

-  Physical,  5.  “  The  Drawing  of  Curves  from  their 

Curvature,”  by  C.  V.  Boys,  F.R.S.  “  The  Founda- 
dations  of  Dynamics,”  by  Oliver  Lodge,  F.R.S. 
Saturday,  13th. — Royal  Institution,  3.  ‘‘Johnson  and  Milton,”  by 
Henry  Craik,  LL.D. 


e,  the  undersigned,  Joshua  Beck  and 

Wallace  Shawcross,  Trustees  of  the  Will  of  the  late 
James  Farmer,  HEREBY  GIVE  NOTICE  that  we  have  sold  the 
business  of  Chemical  Manufacturers,  carried  on  by  us  as  such 
Trustees  at  Gorton  Brook  Chemical  Works,  Manchester,  under  the 
style  of  James  Farmer,  to  John  Gibson  and  Co.,  of  Medlock 
Chemical  Works,  Manchester,  who  will,  from  and  after  the  17th 
instant,  carry  on  such  business  for  their  own  benefit  under  the  style 
and  title  of  “James  Farmer.”  AND  WE  HEREBY  GIVE 
FURTHER  NOTICE  that  neither  we  nor  the  estate  of  the  late 
James  Farmerwill  be  responsib’e  for  any  debts  contradted  in  respedt 
of  such  business  on  or  after  the  17th  instant. 

Dated  this  17th  day  of  April,  1893. 

Signed  in  the  presence  of  \ 

RICHARD  HILDITCH,  |  JOSHUA  BECK, 

Solicitor,  f  WALLACE  SHAWCROSS. 

Manchester.  J 
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WILLIAM  F.  CLAY, 

CHEMICAL  AND  TECHNICAL  BOOKSELLER, 

18,  Teviot  Place,  Edinburgh. 

SPECIALITIES. 

SECOND-HAND  CHEMICAL  LITERATURE  (English  and  Foreign). 
The  most  extensive  Stock  in  Great  Britain,  including  New  Publications. 

Journals  of  all  the  English  and  Foreign  Chemical  Societies. 
Chemical  Literature  in  any  quantity  Purchased  for  Cash 
or  Exchanged  at  the  Highest  Market  Value. 
Wanted— Any  Vols.  or  Nos.  of  the  Journal  of  the  Society  of  Chem. 
Industry  and  the  Quarterly  Journal  of  the  Chem .  Society . 

Just  Published ■  REVISED  REFERENCE  PRICE  LIST  of 
Current  New  and  Second-hand  Chemical  Literature  useful  for  Che¬ 
mists.  Sent  post  free  on  application. 

1  he  Journal  of  Analytical  and  Applied  G'hemistry. 

Sole  Agent  (  Edited  by  Prof.  Hart,  Lafayette  Coll.Jj.S. )  Subscrptn. 
for  Great  j  Enlarged  Monthly  Issue  at  former  co^t.  [i2s.p.ann. 
Britain.  (  Copies  sent  for  Inspedtion  on  Application.  )  post  free. 
The  Journal  of  Education  says  of  this  Work  that  it  is  “  Far 
in  advance,  from  an  educational  point  of  view,  of  anything  that  has 
appeared  as  yet  in  this  country.” — June,  1892. 


Alembic  Club  Reprints  of  Important  and  Scarce  Historical 
Works  relating  to  Chemistry. 

L>  LACK’S  (Prof.  J.,  Univ.  of  Edin.  1766 — 97), 

EXPERIMENTS  UPON  MAGNESIA  ami  Other  Alkaline 
Substances.  Cr.  8vo.,  cloth,  is.  8d.  post  free. 

WILLIAM  F.  CLAY,  Bookseller,  18,  Teviot  Place,  Edinburgh. 

PATENTS,  DESIGNS,  AND  TRADE  MARKS~ACTS, 
1883  TO  1888. 


1VJOTICE  IS  HEREBY  GIVEN,  that 

'  The  Chemischk  Fabrik  auf  Actien  (Vorm  E.  Schering), 
of  170.  Muller  Strasse,  Berlin,  Germany,  has  applied  for  leave  to 
amend  the  Specification  of  the  Letters  Patent  No.  15,404  of  1890, 
for  “Improvements  in  the  Manufadture  of  Spermine,”  granted  to 
Wilhelm  Majert. 

Particulars  of  the  proposed  Amendments  were  set  forth  in  the 
Illustrated  Official  J ournal  (Patents)  issued  on  the  26th  April,  1893. 

Any  person  may  give  notice  (on  Form  G)  at  the  Patent  Office, 
25,  Southampton  Buildings,  London,  W.C.,  of  the  opposition  to  the 
Amendment  within  one  calendar  month  from  the  date  of  the  said 
Journal. 

(Signed)  H.  READER  LACK, 

Comptroller  General. 


PATENTS,  DESIGNS,  AND  TRADE  MARKS  ACTS, 
1883  TO  1888. 


AJOTICE  IS  HEREBY  GIVEN,  that 

-LN  The  Chemisciie  Fabrik  auf  Actien  (Vorm  E.  Schering), 
of  170,  Muller  Strasse,  Berlin,  Germany,  has  applied  for  leave  to 
amend  theipit  ’ication  of  the  Leiters  Patents  No.  11,957  of  1891, 
for  “  Improvements  in  the  Manufadture  of  Piperazuie  or  Spermine.” 
granted  to  Wilhelm  Majert. 

farticulars  of  the  proposed  Amendments  were  set  forth  in  the 
Illustrated  Official  Journal  (Patents)  issued  on  the  26th  April,  1893. 

Any  person  may  give  notice  (on  Form  G)  at  the  Patent  Office, 
25,  Southampton  Buildings,  London,  W.C.,  of  the  opposition  to  the 
Amendment  within  one  calender  month  from  the  date  of  the  said 
J  ournal. 

(Signed)  H.  READER  LACK, 

Comptroller  General. 


Science  Instruments. 


A  N  ILLUSTRATED  PRICED  AND 

l\  DESCRIPTIVE  CATALOGUE  of  the  Instruments  of  Science 
which  are  used  in  teaching  and  demonstrating  every  branch  of 
Physical  Science,  as  well  as  of  the  Instruments  which  are  used  in 
Original  Research  and  in  the  applications  of  Science  to  Technical 
Industries  and  pursuits. 

Price  to  non-customers,  2s.  6d.  post  free. 


BRADY  AND  MARTIN, 

Northumberland  Road  and  29,  Mosley  Street, 
NEWCASTLE-ON-TYNE. 

Partners  : — 

N.  H.  MARTIN,  C.  E.  STUART,  B.Sc.,  H,  SPARCO,  A.Sc.,  F.I.C. 


Meetings  for  the  Week. 
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ANHYDROUS  AMMONIA.  LINDE  BRITISH  refrigeration  Co.,  Ltd., 


for  their  Refrigeration  Machines. 


Our 

Anhydrous  Ammonia 
is  Absolutely  the 
Purest  on  the  Market 


liquid  ammonia. 

X >   

NITRATE  OF  AMMONIA. 


Of  all  strengths,  adapted  for  all 
makes  of  Ammonia  Refrigerating  Machines. 


WRITE  FOR  PARTICULARS  AND  PRICES. 


SULPHATE  OF  AMMONIA. 


Manufactured  by 

THE  STANDARD  AMMONIA  Co.,Lim.,  OLD  FORD,  LONDON,  E. 


FI, ETCHER’S 

THERMO-HYDROMETER. 

JT  is  scarcely  necessary  to  insist  upon  the  vital  im¬ 
portance  of  noting  the  temperature  of  a  liquid  when 
determining  its  specific  gravity  Hitherto  it  has  been 
necessary  to  employ  separate  instruments  for  the  two 
observations,  such  combinations  as  were  available 
being  clumsy,  slow,  and  untrustworthy.  In  FLETCHER’S 
THERMO-HYDROMETER  the  bulb  of  the  Thermometer  is 

BLOWN  IN  ONE  PIECE  WITH  THE  BULB  OF  THE  HYDRO¬ 
METER,  and  comes  into  direft  contact  with  the  liquid 
to  be  tested,  thus  ensuring  the  utmost  sensitiveness. 
The  Thermometer  and  Hydrometer  scales  being  in 
juxtaposition  on  the  same  stem,  a  reading  of  each 

CAN  BE  TAKEN  SIMULTANEOUSLY. 

The  Thermometer  scale  is  graduated  from  io°  to 
40°  C.,  and  the  Hydrometer  scale  is  divided  into 
Single  degrees.  Specific  gravities  can  thus  be  de¬ 
termined  with  accuracy  to  the  third  decimal  place. 
Each  instrument  indicates  a  range  of ‘050  degree; 
thus: — 700  to  750;  750  to  -8oo  ;  -8oo  to  ’850,  &c 
The  series  extends  from  700  to  r8so. 

TO  ANALYSTS,  MANUFACTURING  CHE 
MISTS,  PHARMACISTS,  BREWERS,  &c. 
FLETCHER’S  THERMO-HYDROMETER  will  prove  01 
incalculable  value.  The  specific  gravities  of  Spirits, 
Tindtures,  Oils,  Syrups,  Wines,  Wort,  &c.,  can  be 
ascertained  with  a  precision  and  rapidity  impossible 
to  attain  with  the  ordinary  Hydrometer. 

Price,  in  Case,  Single  Instruments,  5 s,  each. 

Set  of  Six,  in  handsome  Case,  with  divisions,  21s. 

FLETCHER,  FLETCHER,  AND  STEVENSON, 

Works:  Holloway,  N.  Offices:  21,  Mincing  Lane,  E.C. 
LONDON. 


BRYAN  CORCORAN, 

MILLSTONE  builder, 

WIRE  WEAVER,  MACHINE  MANUFACTURER,  AND 
GENERAL'  MILL  FURNISHER. 

Sole  Maker  of  MlLBURN's 

Patent  Conoidal  Stone  Grinding  Mills. 

Especially  suitable  forcertain  materials,  Wetor  Dry. 

Works  and  Warehouses  :  Back  Church  Lane. 
Parcel  Dept.:  Basement  of  the  Corn  Exchange. 

31,  MARK  LANE,  LONDON. 


OLD  P  LATINA1 


UTENSILS& SCRAP 
also  QUICKSILVER, 
Purchased  for  Cash  by — 

DERBY  &  CO.,  44,  Clerkenwell  Road,  London,  E.C. 
N.B. ■ — Plattna  and  Quicksilver  Sold. 

FOREIGN  BOOKS  AT  FOREIGN  PRICES. 
ESSRS.  WILLIAMS  AND  NORGATE, 


M 


IMPORTERS  OF  FOREIGN  BOOKS, 

Receive  weekly  from  the  Continent  all  the  New  Scientific  Books. 

14,  Henrietta  Street,  Covent  Garden,  London,  and 
20,  S.  Frederick  Street,  Edinburgh. 
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S.  MERRY  AND  CO., 

ASSAYERS  AND  ANALYTICAL  CHEMISTS. 

SWANSEA. 


MICA 


Telephone 
No.  2248. 


F.  WIGGINS  &  SONS, 

MICA  MERCHANTS, 

Manufacturers  of  Mica  Goods  for  Electrical  and  ALL  purposes. 
Contractors  to  Her  Majesty’s  Government 


TANGYES’  GAS  ENGINE 

“OTTO”  PRINCIPLE.  PINKNEY’S  PATENTS 

SINGLE  ENGINES  OF  ALL  SIZES  FROM 

i  to  146  ACTUAL  or  170  INDICATED  HORSE-POWER 


apply  for  illustrated  catalogue  to 

TANGYES  LIMITED,  BIRMINGHAM 

London,  Newcastle,  Manchester,  Glasgow,  Melbourne 
_ Sydney,  Johannesburg,  Genoa,  Bilbao,  &  Rotterdam. 


A  SSAY 


OFFICE  AND  LABORATORY. 

B.  KITTO’S, 

30  and  31,  ST.  SWITHIN’S  LANE,  LONDON,  E.C. 
Assaying  Taught. 


\Y7 ater-Glass,  or  Soluble  Silicates  of  Soda 

'  ’  and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY’S,  Ardwick  Chemical 
Works,  Manchester. 

CAilicates  of  Soda  and  Potash  in  the  state  of 

'-J  Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W.  GOSSAGE  and  Sons,  Soap 
Works,  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co  iq  and  20,  Water  Lane,  Tower 
Street,  E.C..  who  hold  stock  ready  for  delivery. 

LABORATORY -SPECTROSCOPES 

Of  Every  Description. 

A.  HJLGEE,  Optician  ly  Special  Appointment  to  the 
Royal  Institution  of  Great  Britain, 

204,  STANHOPE  STREET,  LONDON,  N.W. 
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ON  THE  ABSORPTION  -  SPECTRA  OF  SOME 
COMPOUNDS  OF  CHROMIUM.* 

By  W.  LAPRAIK,  Pb.D.,  F.I.C. 

(Continued  from  p.  2bg). 


Croft's  Red  Potassium  Chrom-Opcalate  {5), 

K2Cr2  4C2O4  -f  8H20  or  I2H20. 

I  now  made  some  of  this  salt  according  to  Croft’s 
diredtions.  By  the  adtion  of  fifty-five  parts  by  weight  of 
crystallised  oxalic  acid  on  a  solution  containing  nineteen 
parts  of  potassium  dichromate,  then  evaporated  to  small 
bulk  and  put  aside  to  crystallise,  after  the  lapse  of  several 
weeks  the  salt  was  obtained.  The  crystals  weie  dissolved 
in  water,  and  gave  the  following  absorption-spedtru  m  (5)- 

Continuous  absorption  ending  about  800,  then  a  faint 
shadowy  band  at  710  ;  then  two  thin  daik  bands  having 
their  centres  at  704  and  695  respectively  ;  then  two  faint 
incidental  bands  at  681  and  663  respectively.  The  broad 
absorption  from  633—502,  and  continuous  absorption 
from  about  467. 

It  would  thus  appear  that  this  spedtrum  with  the  dark 
double  lines  at  704  and  695  is  typical  of  the  salts  of  the 
formula  M2’Cr24C204.  Now,  it  has  been  shown  that  this 
is  the  absorption-spedtrum  given  by  the  first  adtion  of 
oxalic  acid  on  a  solution  of  chromium  oxalate,  and  which 
for  the  reasons  mentioned  previously  is  undoubtedly  the 
absorption-spedtrum  of  the  hydrogen  compound  of  the 
series  M2'Cr24C204. 

Further,  it  has  been  shown  that  with  more  oxalic  acid 
and  when  the  solution  is  heated  the  band  695  disappears, 
while  the  remaining  incidental  bands  together  with  the 
dark  band  at  704  become  darker,  and  we  have  an  absorp- 
tion-spedlrum  identical  with  that  given  by  the  salts  of 
the  general  formula  M6'Cr26C204.  Now  since  in  neither 
case  is  there  present  any  metal  conesponding  to  M',  but 
hydrogen  only,  it  follows  that  the  absorption-spedtrum 
given  must  be  due  to  the  hydrogen  compound  of  this 
series. 

The  constitution  of  these  two  series  of  salts  — 
M6rCr26C204  and  M’2Cr24C204 — is  not  that  of  double 
salt,  as  in  that  case  their  absorption-spedtra  would  not 
differ  from  that  of  chromium  oxalate,  but  is  rather  that 
of  salts  of  two  acids  —  H6Cr26C204  and  H2Cr24C204 
respectively.  It  is  for  this  reason  that  these  compounds 
have  been  designated  chrom-cxalates  throughout  this 
paper. 

Other  Analogous  Oxalates. 

It  is  well  known  that  the  double  oxalates  of  the  alkalis 
with  iron,  manganese,  and  cobalt  possess  exceptional 
colours  ;  thus  the  ferric  salts  are  usually  yellow,  while 
potassium  ferric  oxalate  has  a  fine  green  colour  resem¬ 
bling  the  ferrous  salts.  Again,  the  cobalt  salts  are  either 
blue  when  anhydrous  or  red  when  hydrated,  while  potas¬ 
sium  cobaltic  oxalate  has  a  beautiful  green  colour  not 
unlike  the  colour  of  nickel  salts. 

With  the  above  fadls  in  view,  and  also  what  has  been 
already  stated  relative  to  the  constitution  of  the  chrom- 
oxalates,  it  was  thought  desirable  to  study  the  spedtro- 
scopic  relations  of  these  compounds. 

The  double  ammonium  and  potassium  salts  of  ferric, 
manganic,  cobaltic,  and  cupric  oxalates  were  prepared 
and  spedtroscopically  examined. 

Ammonium  Ferric  Oxalate,  (N  H4l6Fe26C204  +  6H20 
(No.  6). 

This  salt  was  dissolved  in  water,  and  a-  layer  of  the 
solution  having  a  thickness  of  6-4  c.m.  was  examined. 

*  Jouin./iir  Prakt.  Chemie,  xlvii.,  305  (1893), 
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This  gave  continuous  absorption  to  698,  shading  off  to 
623,  and  then  continuous  absorption  from  489  to  the  end 
of  the  spedtrum  (6). 

It  is  known  that  this  salt,  together  with  others,  is 
decomposed  by  light,  and  some  experiments  were  made  to 
determine  the  limits  of  the  more  adtive  rays  effedting  this 
decomposition.  Glass  tubes  containing  the  salt  in°solu- 
tion  were  put  into  clear  colourless  glass  bottles,  the 
latter  containing  respedtively  concentrated  solutions  of 
the  following  bodies: — Ammonium  copper  sulphate, 
potassium  dichromate,  ammonium  ferric  oxalate  (which 
was  frequently  changed  as  it  became  decomposed),  and 
..Copper  chloride.  The  bottles  and  tubes  were  then 
securely  covered  with  opaque  paper  which  reached  just 
,-below  the  surface  of  the  liquid  in  the  outer  vessel,  so 
that  the  only  light  which  penetrated  to  the  tube  contain¬ 
ing  the  solution  under  experiment  passed  through  a  pro- 
tedting  layer  of  the  above  solutions,  having  a  thickness  of 
2  c.m.  I  he  absorption-spedlrum  given  by  a  layer  of  this 
thickness  of  protecting  liquid  was  then  determined,  with 
the  following  result : — 

Continuous  Continuous 
absorption,  absorption. 

1.  Ammonium  copper  sulphate  . .  500  418 

2.  Potassium  dichromate  ..  ..  717  543 

3.  Cupric  chloride . 608  480 

4.  Ammonium  ferric  oxalate  ..  698  465 

The  ammonium  fenic  oxalate  solution  under  experi¬ 
ment  was  completely  decomposed  after  standing  in  (1) 
ammonium  copper  sulphate  after  two  days  exposure  to 
sunlight. 

In  (2)  potassium  dichromate  solution  no  decomposition 
occurred  even  after  standing  five  days. 

In  (3)  cupric  chloride  very  slight  decomposition  resulted 
after  standing  five  days. 

In  (4)  ammonium  ferric  oxalate  there  was  a  greater 
amount  of  decomposition  than  in  the  case  of  (3)  after 
standing  the  same  time,  viz.,  five  days. 

From  these  experiments  the  more  adtive  rays  are  those 
lying  between  480  and  418. 

It  is  worthy  of  note  that  these  rays,  which  were  trans¬ 
mitted  by  the  above  thickness  of  ammonium  ferric  oxalate, 
were  still  able  to  produce  a  certain  amount  of  decom¬ 
position  in  that  salt,  although  the  protedling  layer  of 
ammonium  ferric  oxalate  was  frequently  changed  as  it 
was  decomposed.  These  experiments  were  made  in  the 
summer  months. 

Potassium  Ferric  Oxalate ,  K6Fe26C204  +  6H20. 

This  salt  gave  in  solution  a  similar  absorption-spedlrum, 
continuous  absorption  to  698,  then  a  slight  shadow  to 
627,  and  continuous  absorption  again  from  489. 

The  crystals  of  this  salt  were  also  examined,  but  no 
definite  bands  could  be  observed. 

In  order  to  see  if  ferric  oxalate  behaved  differently 
when  dissolved  in  oxalic  acid,  the  experiment  was  made, 
and  it  was  found  that  there  was  much  less  absorption  in 
this  case  in  the  less  refrangible  part  of  the  spedtrum, 
the  continuous  absorption  reaching  only  to  790,  as  com¬ 
pared  with  698  in  the  double  salt. 

Potassium  Manganic  Oxalate ,  KeMn26C204  +  6H20  (7).  , 

This  was  the  next  salt  examined.  It  is  easily  made  by 
the  adtion  of  manganese  dioxide  on  a  solution  of  acid 
potassium  oxalate.  It  is  very  unstable,  and  requires  to 
be  examined  immediately'.  The  solution  was  of  a  fine 
dark  red  colour,  but  no  absorption  bands  were  observed, 
only  continuous  absorption  from  704  and  601  respedtively. 

The  corresponding  ammonium  salt  gave  the  same 
absorption-spedtrum. 

Potassium  Cobaltic  Oxalate,  KgCo26C204-f  6H20  (8). 

This  salt  has  been  fully  described  by  Kehrmann  and 
Pickersgill  (Ber.,  xxiv.,  2324,  1891)  as  crystallising  in 
nearly  black  prisms,  which  are  dichroic— blue  and  green. 
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It  yields  a  fine  dark  green  solution,  which  gives  a  broad 
absorption  band  in  the  green  part  of  the  spedtrum.  My 
measurements  are  as  follows  : — Continuous  absorption  to 
770,  with  a  shadow  to  710 ;  then  a  broad  absorption  band 
from  657  to  543,  and  continuous  absorption  from  469. 

Potassium  Cupric  Oxalate,  K2CU2C2O4 +- 2H20  (g). 

This  salt  was  next  examined  ;  it  yields  a  blue  solution 
like  the  other  cupric  salts  ;  a  thickness  of  g-2  c.rn.  of 
solution  was  used  in  examining  its  absorption-spedlrum. 
In  this  case  also  no  absorption  bands  were  visible,  only 
continuous  absorption  to  639  and  from  411.  The  crystals  j 
of  this  salt  were  also  examined,  but  with  a  similar  result 
as  the  above.  The  same  remark  applies  to  the  ammonium 
salt,  which  was  also  examined. 

As  the  foregoing  oxalates  have  now  been  shown  not  to 
give  characteristic  absorption-spedtra,  it  is  therefore  im¬ 
possible  to  determine  their  constitution  by  the  same 
spedtroscopic  methods  which  have  been  used  for  the  cor¬ 
responding  chrom-oxalates,  but  I  thought  that  the  results 
obtained  were  worth  recording. 

Analogous  Compounds  with  Malonic  Acid. 

Having  shown  how  the  various  chrom-oxalates  are 
related  spedtroscopically  to  each  other,  to  chromium 
oxalate,  and  also  to  the  analogous  oxalates  of  other 
metals,  it  was  thought  desirable  to  search  for  similar 
compounds  in  the  case  of  various  organic  acids.  The 
first  which  naturally  suggests  itself  is  the  homologue  of 
oxalic  acid,  viz.,  malonic  acid.* 

In  the  following  experiments  the  acid  was  allowed  in 
some  cases  to  adt  in  the  cold  on  an  excess  of  chromium 
hydroxide.  In  other  cases  the  acid  was  in  large  excess, 
and  heat  was  applied,  when  that  was  possible  without 
decomposition. 

Various  specimens  of  chromium  hydroxide  were  pre¬ 
pared,  and  precautions  were  taken  to  have  it  free  from 
fixed  alkali.  Thus  pure  chromium  trioxide  dissolved  in 
water  was  reduced  by  alcohol  and  precipitated  by 
ammonia  solution  in  excess.  The  resulting  precipitate  I 
of  chromium  hydroxide  was  well  washed  by  decantation,  1 
and  thrown  on  a  filter,  and  again  well  washed.  This  was 
re  dissolved  in  hydrochloric  acid  and  re-precipitated,  as 
before,  by  ammonia  solution,  and  washed  till  the  washings 
gave  no  precipitate  with  a  solution  of  silver  nitrate 
acidified  with  nitric  acid.  Duplicate  experiments  were 
made  ;  in  all  cases  using  a  different  specimen  of  chromium 
hydroxide.  In  some  other  cases,  another  specimen  of  the 
acid  was  procured  from  an  entirely  different  source,  but 
with  a  like  result  in  all  cases. 

Malonic  Acid,  CH2(C02H)2  (11). — A  strong  aqueous 
solution  of  this  acid  easily  dissolves  freshly  precipitated 
chromium  hydroxide.  The  solution  has  a  fine  bluish 
purple  colour,  and  gave  the  following  absorption- 
spedlrum  : — 

Continuous  absorption  to  714,  then  a  band  from  695  — 
689,  then  a  shadow  from  655  joining  the  broad  absorption 
from  623—503,  and  continuous  absorption  from  464. 

On  comparing  this  spedtrum  with  that  given  by 
chromium  oxalate,  it  is  similar  in  character,  but  does 
not  appear  to  be  identical  with  it ;  for,  as  the  result  of 
repeated  observation,  the  centre  of  the  band  in  the  red 
part  of  the  spedtrum  is  moved  slightly  nearer  the  more 
refrangible  end.  It  is  also  somewhat  darker,  while  the 
broad  absorption  appears  about  the  same  in  bo;h. 

An  excess  of  malonic  acid  added  to  this  solution  does 
not  appear  to  influence  the  absorption -spedtrum.  In  this 
resped  also  it  differs  from  oxalic  acid  in  its  adion  on 
chromium  oxalate. 

A  little  ammonium  malonate  was  now  added  to  the 
solution  of  chromium  hydroxide  in  malonic  acid,  and  the 
solution  warmed.  The  resulting  solution  gave  an 
absorption  spedrum  differing  from  the  above,  but  similar 
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in  charader  to  that  given  by  the  chrom-oxalates  of 
the  general  formula  M'6Cr26C204l  and  from  this  it  was 
believed  that  a  similarly  constituted  compound  was  pro¬ 
duced.  The  ammonium  malonate  was,  in  another  ex¬ 
periment,  replaced  by  potassium  malonate,  with  a  like 
result  spedroscopically.  It  was  found  that  the  ammonium 
salt  did  not  crystallise  so  well  as  the  potassium  salt, 
therefore  some  quantity  of  the  latter  was  prepared,  by  the 
adion  of  an  excess  of  freshly  precipitated  chromium 
hydroxide  on  a  solution  of  acid  potassium  malonate.  The 
adion  takes  place  easily  if  the  chromium ‘hydroxide  is 
freshly  precipitated.  This  solution  gives  an  extremely 
dark  band,  its  centre  being  701. 

If  an  excess  of  the  acid  has  been  used,  or  what  is  the 
same  thing,  if  the  chromium  hydroxide  is  not  in  sufficient 
quantity,  or  if  it  has  been  insufficiently  digested,  two  dark 
bands  in  the  red  part  of  the  spedrum  appear,  as  is  the 
case  with  the  oxalate  under  similar  conditions.  Two 
hours  digestion  was  usually  found  sufficient.  It  was  then 
filtered,  evaporated  to  small  bulk,  and  it  was  then  placed 
over  sulphuric  acid,  when  the  salt  crystallised  out.  As  it 
is  extremely  soluble  in  water,  it  is  somewhat  difficult  to 
crystallise.  In  some  cases,  when  the  crystallisation  was 
impeded,  the  crystals  were  washed  with  alcohol. 

The  salt  was  analysed  and  the  following  numbers  ob¬ 
tained  :  — 
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There  can  be  little  doubt  that  this  is  a  salt  of  malonic 
acid  analogous  in  composition  to  the  corresponding  oxalic 
acid  compound.  Like  that  body  it  is  a  dichroic — green 
and  blue.  Seen  under  the  microscope,  the  crystals  of  the 
salt  appear  of  a  very  fine  green  colour,  or  of  a  deep  indigo 
blue  colour,  according  to  the  axes  along  which  the  light 
is  transmitted.  The  salt  is  green  by  daylight,  but  reddish 
blue  by  lamplight.  The  crystals  are  intensely  coloured, 
so  much  so  that  only  the  thinnest  crystals  allow  light  to 
be  transmitted,  which  by  lamplight  is  of  a  reddish  blue 
colour.  The  salt  is  \eiy  soluble  in  water,  but  insoluble 
in  alcohol.  When  silver  nitrate  is  added  to  a  solution,  a 
gelatinous  precipitate  of  a  reddish  blue  colour  is  obtained, 
which  is  the  corresponding  silver  salt.  This  body  is  but 
slightly  soluble  in  cold,  but  more  soluble  in  hot  water. 
The  absorption  spedlrum  of  the  silver  compound  is  the 
same  as  that  of  the  potassium  salt.  Calcium  chloride 
gives  no  precipitate  when  added  to  a  solution  of  potassium 
chrom  malonate. 

'I  he  crystals  obtained  by  slow  evaporation  were  larger, 
and  were  examined  for  their  absorption-spedtrum .  It  was 
found  more  convenient  to  mount  them  between  glass, 
using  Canadian  balsam  as  a  cement.  The  absorption- 
spedtrum  thus  given  was  similar  to  that  produced  by 
crystals  of  the  corresponding  potassium  chrom-oxalate. 

I  he  principal  absorption-band  in  the  red  part  of  the 
spedtrum  is,  however,  noticeably  darker  and  sharper.  It 
is  further  remarkable  as  being  distindtly  nearer  the  blue 
end  of  the  spedtrum ;  and  further,  what  frequently 
appeared  as  a  shadow  in  former  absorption-spedtra,  now 
appears  in  the  case  of  this  salt  as  a  distindt  band  at  655. 
The  absorption  spedtrum  (10)  of  the  crystals  of  this  salt  is 
as  follows  :  — 

A  faint  thin  band  at  714  ;  a  very  dark  and  sharp  band 
at  701.  Then  two  faint  bands  at  6Sr,  and  660  respedtively  ; 
further,  another  faint  band  at  655,  which  joins  the  broad 
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absorption  ending  at  507  ;  and,  lastly,  continuous  absorp¬ 
tion  from  465. 

A  solution  of  the  salt  in  water  is  of  a  reddish  blue 
colour  and  gives  an  absorption-speCtrum  exactly  the  same 
as  that  given  by  the  crystal.  The  only  difference  is  that 
the  bands  681,  660,  and  655  are  less  distant  and  less 
sharp. 

When  an  excess  of  malonic  acid  is  added  to  a  solution 
of  potassium  chrommalonate,  two  dark  sharp  bands  are 
seen  in  the  red  part  of  the  absorption-speCtrum  instead  of 
one.  These  bands  are  slightly  nearer  the  blue  end  of  the 
speCtrum  as  compared  with  those  given  by  a  solution  of 
the  salt  K2Cr24C204,  but  in  other  respeCts  the  absorption- 
spedra  are  similar. 

It  would  thus  seem  not  unlikely  that  there  is  thus 
formed  a  compound  of  malonic  acid  analogous  to  the  salt 
K2Cr2 4020,1,  but  I  have  not  succeeded  in  separating  it. 

Having  now  shown  that  there  exists  a  double  compound 
of  potassium  and  chromium  with  malonic  acid,  analogous 
in  composition,  properties,  and  absorption-spedrum  with 
the  corresponding  salt  of  oxalic  acid,  I  naturally  tried 
the  next  acid  of  the  same  series — succinic  acid — by 
exadly  the  same  method  that  enabled  me  to  obtain  the 
potassium  chrom  malonate.  I  digested  a  portion  of  the 
specimen  of  chromium  hydroxide  which  was  used  for 
making  the  malonic  acid  compound,  and  which  was 
freshly  precipitated  with  a  solution  of  acid  potassium 
succinate;  the  chromium  hydroxide  did  not  dissolve,  nor 
was  the  solution  in  any  way  coloured.  I  then  attempted 
to  dissolve  the  chromium  hydroxide  in  a  concentrated 
aqueous  solution  of  succinic  acid.  After  prolonged 
heating  a  small  quantity  dissolved.*  The  solution  had  a 
green  colour  by  daylight  and  a  reddish  colour  by  lamp¬ 
light.  It  therefore  differed  in  colour  from  the  double  salts 
which  I  had  previously  examined,  and,  as  was  to  be  ex¬ 
pected,  its  absorption-speCtrum  was  also  different  (12).  It 
is  characterised  by  having  two  dark  bands  727 — 715  and 
679 — 670  respectively.  These  absorption-bands  are  not 
so  dark  nor  so  sharp  as  the  principal  band  in  the  red  part 
of  the  speCtrum  given  by  the  previously  mentioned  com¬ 
pounds  of  oxalic  and  malonic  acids.  Between  these 
bands  are  two  others,  somewhat  fainter  but  fairly  sharp 
at  707  and  693  respectively.  There  is  also  another  band 
at  655  which  is  rather  difficult  to  see,  as  it  is  joined  to  the 
broad  absorption  which  extends  from  644  to  537,  and, 
lastly,  continuous  absorption  from  498. 

The  whole  character  of  this  absorption-speCtrum  is  quite 
different  from  those  previously  described.  It  is  more 
nearly  related  (as  will  be  subsequently  shown)  to  that 
given  by  the  fatty  acids  when  they  are  treated  in  the  same 
way.  I  endeavoured  to  obtain  a  double  salt  in  this  case 
also,  but  my  efforts  were  not  successful,  one  reason  being 
that  the  amount  of  chromium  compound  in  solution  was 
small. 

(To  be  continued). 


INSTRUCTIONS  FOR  THE  EXAMINATION 
AND  JUDICIAL  DECISION  ON  PORTIONS  OF 
ANIMAL  ORGANISMS  INTENDED 
FOR  HUMAN  FOODS. f 
By  WILHELM  EBER. 

With  death  decompositions  set  in  in  parts  of  the  animal 
body,  when  portions  of  fresbly-slaughteied  animals  are 
poorer  in  colouring-matter  than  they  are  subsequently. 
The  muscles  on  access  of  air  take  a  fuller  yellowish-red 
colour ;  the  liver  and  kidneys  become  a  darker  brown  under 
the  same  circumstances.  All  other  parts  take  a  more  or 

*  The  chromium  hydroxide  must  be  freshly  precipitated,  as  on 
standing  it  quickly  becomes  insoluble  in  succinic  and  other  weak 
acids. 
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less  decided  admixture  with  yellow,  which  is  particularly 
intense  in  the  case  of  cattle  which  have  been  pasturing. 
The  reaction  of  animal  matter  shortly  after  slaughtering 
is  alkaline,  and  in  the  muscles,  on  the  occurrence  o'f 
coagulation,  it  becomes  amphoteric,  or  slightly  acid; 
this  is  simple  acidification.  Portions  of  the  animal  body 
may  then  by  the  development  and  action  of  ferments  and 
septic  organism  pass  into  acid  fermentation  or  into 
putridity,  or  into  mixed  processes  of  these  two  typical 
kinds  of  decomposition.  The  acid  fermentation  in 
substances  which  are  rich  in  carbohydrates  (liver  and 
muscles)  connects  itself  with  simple  acidification  if  suffi¬ 
cient  moisture  is  present. 

In  large  pieces  of  meat,  suitably  kept,  it  attains  a  high 
degree,  and  in  its  later  stages  it  is  characterised  by  the 
diminished  power  of  the  pigments  of  the  muscles  to 
assume  a  bright  scarlet  colour  in  contact  with  air.  In 
the  liver  the  dark  brown  pigment  is  changed  by  the  acid 
fermentation  to  a  light  brown.  The  rigor  mortis  de¬ 
creases  under  the  influence  of  the  acid  fermentation,  the 
meat  becomes  more  tender  and  takes  a  pleasant  acidulous 
odour.  This  process  is  called  in  lay  circles  “  ripening,” 
and  the  meat  is  said  to  have  been  “  thoroughly  killed.” 

In  the  subsequent  stages  of  acid  fermentation  (fourteen 
days  to  three  weeks)  the  muscular  flesh,  along  with  traces 
of  hydrogen  sulphide,  contains  a  peculiar  aromatic  flavour¬ 
ing  matter  (haut  gout).  Haut  gout  is  not  a  product  of 
putrefaction. 

Under  especial  conditions  acid  fermentation  is  accom¬ 
panied  by  intensely  stinking  products.  It  is  then  called 
offensively  acid  fermentation.  It  occurs,  e.g. ,  in  the 
muscular  tissues  of  game,  which  is  dispatched  in  large 
quantities  before  it  has  lost  its  vital  heat.  The  putrid 
products  generally  contain  very  much  hydrogen  sulphide. 
The  pigment  of  the  muscles  assumes  on  the  surface  of 
fresh  sections  a  colour  from  greyish  green  to  leaf-green. 
Bubbles  of  gas  may  occur  in  the  tissues. 

Simple  acidulation,  acid  and  offensively  acid  fermen¬ 
tation,  may  be  overpowered  by  true  putrefaction. 
Putrefaction  is  ammoniacal  fermentation.  Free  ammonia 
is  always  formed  from  albuminous  and  gelatigenous 
substances  along  with  poisonous  bases,  fixed  or  volatile. 
The  starting-point  of  putrefaction  is  the  inter  muscular 
connective  tissue.  The  true  muscular  fibre  may,  there¬ 
fore,  under  some  circumstances  retain  its  acid  reaction 
notwithstanding  energetic  putrefaction.  Striking  changes 
of  colour  appear  only  on  those  parts  of  hremoglobiniferous 
objects  which  are  exposed  to  the  air  and  are  by  no  means 
characteristic  of  putrefaction.  Substances  of  putrid  odour 
may  be  formed  in  putrescent  substances,  but  are  very 
often  wanting  (e.g.,  in  decomposing  sausages).  We  must 
therefore  discriminate  between  stinking  and  non-stinking 
putrefaction.  For  recognising  putrefaction  the  author 
uses  the  alkaline  reaction  and  tests  for  ammonia  (see 
below). 

The  examination  of  meat  is  conducted  as  follows : — 

1.  The  article  is  weighed,  and  if  it  has  been  refrigerated 
it  is  brought  to  the  temperature  of  the  room.  We  deter¬ 
mine  its  form,  the  presence  or  absence  of  rigor  mortis, 
and  its  state  of  nutrition. 

2.  Appearance  of  the  free  surfaces. 

(a)  The  colour  is  observed  in  ordinary  diffused  light, 
in  reflected  light  (lustre,  phenomena  of  interference),  and 
in  the  dark  (phosphorescence).  The  transparence  of  the 
tissues  is  tested. 

(1 b )  Proportion  of  moisture,  and  if  necessary  coatings 
(mould  adhesive  paste).  The  colour  of  any  coating  upon 
a  coloured  ground  can  be  determined  only  after  a  portion 
has  been  spread  upon  white  paper. 

(r)  Odour  :  the  decision  should,  if  possible,  be  made 
by  several  persons.  For  demonstrating  hydrogen  sulphide 
a  specimen  of  the  objeCt  in  question  is  put  in  a  wine 
glass,  the  mouth  of  which  is  covered  with  a  piece  of  white 
paper,  on  the  under  surface  of  which  is  placed  a  drop  of 
solution  of  lead  acetate.  This  drop  is  examined  every 
five  minutes  (without  raising  the  paper),  and  the  obser- 
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vation  is  completed  in  fifteen  minutes.  The  drop  is 
coloured  pale  brown  or  black  according  to  the  quantity 
of  hydrogen  sulphide. 

(d)  The  ammonia  test,  with  at  least  five  portions  of  the 
free  surfaces.  For  this  test  the  author  uses  two  test 
glasses  of  equal  width  (having  feet).  One  glass  can  be 
closed  with  a  solid  caoutchouc  stopper,  and  the  other 
with  a  perforated  stopper  of  the  same  material.  The 
perforation  admits  a  glass  rod,  which  projects  into  it 
beyond  the  middle  of  the  test  glass. 

Each  of  these  glasses  is  charged  to  the  depth  of  1  c.m. 
with  the  following  reagent Pure  hydrochloric  acid  one 
part,  three  parts  alcohol  at  96  per  cent,  one  part  ether. 
Pure  hydrochloric  acid  forms  a  grey  mist  even  with 
watery  vapour,  and  is  therefore  not  suitable  for  the 
detection  of  minute  quantities  of  ammonia  in  moist  bodies. 
The  glasses  are  then  closed  with  their  stoppers,  and  the 
glass  with  the  solid  stopper  is  moved  as  if  we  wished  to 
heat  its  contents  over  a  flarne.  But  the  liquid  must  not 
be  made  to  move  more  than  1  c.m.  above  its  original 
level.  The  glass  is  thus  filled  with  the  colourless  vapours 
of  the  mixture  of  HC1,  alcohol,  and  ether.  Small  quan¬ 
tities  of  the  substance  under  examination  are  then  peeled 
or  scraped  off  and  fixed  on  the  glass  rod  of  the  perforated 
stopper.  The  solid  stopper^  is  then  cautiously  twisted 
out  of  the  test-glass,  and  the  charged  glass  rod  is 
immersed  in  the  test-glass  so  as  not  to  soil  the  sides  of 
the  latter,  and  the  portion  of  meat  remains  at  the  distance 
of  from  1  to  2  c.m.  from  the  surface  of  the  liquid. 

If  no  clouds  appear — which  is  best  observed  if  the 
glass  is  viewed  against  a  dark  background  with  the  light 
from  above — there  is  no  ammonia  present,  and  conse¬ 
quently  no  putrefaction.  In  presence  of  ammonia  in  all 
cases  grey,  smoke-blue,  or  white  mists  descend  from  the 
object  to  the  surface  of  the  liquid  after  having  at  first 
enshrouded  the  specimen.  After  the  observation  has 
been  completed,  the  stopper  with  the  rod  is  removed  and 
the  solid  rod  is  re-inserted. 

(To  be  continued). 


A  REVISION  OF  THE  ATOMIC  WEIGHT  OF 
BARIUM.* 

First  Paper:  The  Analysis  of  Baric  Bromide. 
By  THEODORE  WILLIAM  RICHARDS. 


Introduction. 

In  the  course  of  a  recent  determination  of  the  atomic 
weight  of  copper  (Proc.  A.  A.  A.  S.,  xxvi.,  258),  there 
was  an  attempt  made  to  determine  the  ratio  of  cupric  to 
baric  sulphate  ;  but  in  the  discussion  of  the  result  it 
became  evident  that  the  ordinary  method  of  precipitation 
was  far  too  crude  for  the  desired  purpose.  Moreover, 
even  had  there  not  been  possible  errors  of  a  serious  nature 
in  the  method,  the  atomic  weight  of  barium  was  evidently 
too  uncertain  to  form  the  basis  of  any  accurate  compari¬ 
son.  Hence  this  attempt  was  at  the  time  given  up,  and 
the  plausibility  of  the  single  result  obtained  was  ascribed 
to  a  chance  elimination  of  opposite  errors. 

During  the  early  part  of  this  century,  a  number  of 
chemists  have  investigated  the  atomic  weight  of  barium 
with  very  widely  varying  results.  The  first  experiments 
worthy  of  mention  were  made  by  Berzelius  and  Klaproth 
(see  Wollaston,  Phil.  Trans.,  1814,  p.  20),  but  these  are 
now  of  historical  interest  only.  In  1818  the  problem  was 
again^ undertaken  by  Berzelius  (Pogg.  Ann.,  viii.,  i8g), 
who  iound  that  from  ioo-oo  parts  of  anhydrous  baric 
chloride  he  could  obtain  138-07  parts  of  argentic  chloride, 
whence  the  atomic  weight  is  readily  computed  to  be 
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136  8.  At  the  same  time  he  found  that  the  same  amount 
of  baric  chloride  yielded  112-175  parts  of  baric  sulphate, 
which  gives  Ba=i35'6. 

In  1829  Edward  Turner  (Phil.  Trans. ,  1829,  p.  296), 
published  a  re-determination  of  the  latter  ratio,  finding 
the  equivalents  to  be  as  ioo-oo:  112-19,  He,  too,  weighed 
the  argentic  chloride  obtainable  from  a  given  amount  of 
baric  chloride,  and  arrived  at  the  conclusion  that  the 
atomic  weight  of  barium  could  not  be  far  from  137-45. 
Two  years  later  T.  Thomson  (“  System  of  Chemistry,” 
7th  Edition,  1831,  I.,  426)  described  several  attempts  to 
weigh  barium  as  the  sulphate,  which  need  not  be  further 
discussed.  In  1833  Turner  (Phil.  Trans.,  1833,  P-  538) 
found  as  a  mean  of  three  experiments  that  112-03  parts 
of  baric  nitrate  were  required  to  form  ioo’oo  parts  of 
baric  sulphate, — a  result  indicating  137-0  as  the  atomic 
weight  of  barium.  Ten  years  later  Salvetat  (Comptes 
Rendus,  xvii.,  318)  published  a  very  incomplete  account 
of  the  quantitative  study  of  the  conversion  of  baric  car¬ 
bonate  into  sulphate,  giving  a  final  result  of  136. 

Soon  after  this  both  Pelouze  (Ibid.,  xx.,  1047)  and 
Marignac  (Liebig's  Annalen,  1848,  lxviii.,  215)  determined 
the  ratio  of  baric  chloride  to  metallic  silver,  the  first 
finding  the  atomic  weight  of  barium  to  be  137-3,  and  the 
second  137'!.  In  1850  Levol  (Ann.  Chim.  Pliys.,  [3], 
xxx.,  359)  reduced  auric  chloride  with  sulphurous  anhy¬ 
dride,  and  determined  the  sulphuric  acid  which  resulted 
with  baric  chloride.  Re-calculated  with  the  recently 
determined  atomic  weight  of  gold,  197-3  (Kriiss,  1887  ; 
Thorpe  and  Laurie,  1887;  and  Mallet,  1889),  these  re¬ 
sults  give  138  3  as  the  atomic  weight  of  barium.  In  the 
next  year  H.  Struve  (Liebig's  Annalen,  1851,  Ixxx.,  204) 
found  that  100  parts  of  baric  chloride  produced  1 12-094 
parts  of  baric  sulphate,— a  value  which  leads  to  an 
atomic  weight  of  barium  equal  to  137-0.  T.  Andrews 
(British  Association  Report,  1852,  Part  II. ,  p.  33)  obtained 
in  1852  the  value  137-6,  but  he  gives  none  of  his  details. 
Six  years  afterwards  Marignac  (Liebig's  Annalen,  cvi., 
165)  re  determined  the  ratio  of  baric  chloride  to  the 
sulphate,  with  a  result  very  different  from  those  of  his 
predecessors.  In  his  hands  100  parts  of  the  former  salt 
yielded  only  112-011  parts  of  the  latter,  instead  of  112-09 
or  more.  In  the  same  investigation  he  determined  the 
amount  of  water  of  crystallisation  in  baric  chloride,  with 
results  so  unsatisfactory  that  the  values  calculated  from 
the  various  ratios  varied  from  128-5  t0  over  I38  (see 
Meyer  and  Seubert’s  “  Atomgewichte,”  p.  176),  as  well 
as  the  ratio  of  baric  chloride  to  metallic  silver.  This  last 
determination  led  to  a  value  for  barium  only  four  TJcths 
of  a  unit  higher  than  his  previous  work  ten  years  before. 
He  admits  that  the  substances  used  in  the  analysis  were 
not  perfectly  pure,  but  assumes  that  the  impurities  were 
not  great  enough  seriously  to  influence  the  result.  At 
about  the  same  time  Dumas  (Liebig's  Annalen,  cxiii.,  22) 
was  also  determining  the  ratio  of  baric  chloride  to  silver. 
He  fused  the  salt  in  a  stream  of  hydrochloric  acid  gas, 
but  gives  no  proof  that  a  slight  excess  of  the  gas  was  not 
absorbed.  If  this  had  been  the  case,  of  course  the 
observed  atomic  weight  of  barium  would  have  been  too 
low.  As  a  matter  of  faCt,  he  obtained  137-0  for  the 
value  of  this  “  apparently  variable  constant.”  Below  is 
tabulated  a  list  of  the  various  determinations,  grouped 
according  to  the  processes  employed. 

The  Atomic  Weight  oj  Barium.* 

0=  16-000. 

Analysis  of  baric  carbonate  : — 

Berzelius,  1811  .  Ba  =  i34  to  143 

Wollaston  and  Klaproth,  1814  ..  ..  139-2 

Salvetat,  1843 .  136 


*  The  writer  is  much  indebted  to  the  works  of  Becker,  Clarke, 
Meyer  and  Seubert,  and  Ostwald  for  valuable  assistance  in  preparing 
this  list. 
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Conversion  of  baric  chloride  to  sulphate  : 


Berzelius,  1818 . Ba=i35'6 

Turner,  1829 . Ba  =  i35'4 

Thomson,  1831 . 63  =  136+ 

Struve,  1851  . .  Ba  =  137-0 

Marignac,  1858 . Ba=i38-5 

Conversion  of  nitrate  into  sulphate: 

Turner,  1833 . Ba  =  i3yo 

Comparison  of  baric  sulphate  with  gold  : 

Levol,  1850 . 138-3 

Ratio  of  baric  chloride  to  argentic  chloride  : 

Thomson . 63=136+ 

Berzelius,  1818 . Ba=  136-8 

Turner,  1829 . 63  =  137-4 

Marignac,  1858 .  Ba=  137-1 

Ratio  of  baric  chloride  to  silver : 

Pelouze,  1845 .  137-28 

Marignac,  1848 .  13  7-11 

..  i858 .  I37'15 

Dumas,  1859  137-00 

Ratios  including  water  of  crystallisation  : 

Marignac,  1858  (averages)  ..  130-710138-5 

Unknown  ratio  : 

Andrews,  1852 .  137-6 

Clarke,  1883,  seleds*  . Ba=  137-0 

L.  Meyer  and  Seubert,  1883,  seled  ..  Ba  =  i37-2 

Ostwald,  1885,  seleds  .  ..  63  =  137-04 

Van  der  Plaats,  1886,  selects . 63  =  137-1 


A  cursory  glance  at  the  list  will  show  a  lamentable 
lack  of  consistency  in  the  results  of  even  a  single  method 
in  different  hands.  The  only  ratio  which  seemed  capable 
of  yielding  approximate  results  was  the  ratio  of  baric 
chloride  to  metallic  silver,  and  here  the  variations  in  the 
atomic  weight  of  barium  amounted  to  nearly  three-tenths 
of  a  unit.  The  question  whether  the  errors  were  due  to 
mechanical  defeds  of  analysis,  or  to  admixture  of  foieign 
substances,  became  an  important  subjed  for  considera¬ 
tion  ;  but  it  is  evidently  of  little  use  to  re-calculate  such 
heterogeneous  tesults.  The  necessity  for  a  careful 
experimental  revision  is  very  apparent.  Such  a  revision 
would  be  especially  interesting  in  view  of  the  fadt  that 
barium  is  a  member  of  one  of  the  best  marked  series  of 
elements  known, —  a  series  which  might  yield  important 
information  regarding  a  possible  mathematical  relation 
of  the  atomic  weights.  Moreover,  the  atomic  weights  of 
no  less  than  eighteen  other  elements!  have  been  deter¬ 
mined,  at  ore  time  or  another,  by  reference  to  baric 
sulphate.  Most  of  these  determinations  have  been  made 
without  the  least  precaution  with  regard  to  the  baric 
chloride  occluded  in  the  precipitated  sulphate,  or  on 
account  of  the  solubility  of  the  sulphate  itself ;  but  even 
if  the  method  had  been  satisfactory,  the  determinations 
could  not  be  considered  as  anything  more  than  crude 
approximations,  because  of  our  uncertainty  regarding  the 
molecular  weight  of  baric  sulphate. 

These  were  some  of  the  considerations  which  prompted 
the  present  undertaking.  It  is  not  unnatural  that  the 
revision  should  have  been  begun  with  the  more  or  less 
strong  belief  that  the  atomic  weight  of  barium  could  not 
be  far  from  137  1  ;  but  the  progress  of  the  work  has 
completely  overthrown  this  belief,  and  has  indicated  a 
much  higher  value. 

(To  be  continued). 


Mica.— Messrs.  Wiggins  and  Sons  have  again  obtained 
the  Admiralty  contract  for  the  supply  of  Mica. 

*  In  Clarke’s  original  treatise  137-007  is  apparently  misprinted  for 
I37‘°7  (Smithsonian  Misc.  Coil.,  vol.  xxvii.,  p.  63). 

t  Li,  Be,  F,  Mg,  Si,  V,  Cr,  Ni,  Cu,  Se,  Y,  In,  (Ba),  La,  Ce,  Di, 
Au,  Tl,  Th.- — Compare  L.  Meyer  and  Seubert!s  “  Atomgewichte,” 

p.  105. 


PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY. 

Ordinary  Meeting,  April  20 th,  1893. 

Dr.  Armstrong,  President,  in  the  Chair. 


Mr.  Wm.  E.  Wheeler  was  formally  admitted  a  Fellow 
of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of 
Messrs.  Henry  Bailey,  18,  Lavender  Sweep,  London  ; 
Douglas  S.  P .  Berringer,  B.A.,  Malvern  College,  Malvern  ; 
John  Henry  Coste,  69,  Goswell  Road,  E.C.  ;  Arthur 
Henry  Green,  176,  Lloyd  Street,  Greenheys,  Manchester; 
Charles  Mills,  Hazeldean,  Fulham  Park  Gardens,  S.W. ; 
Alexander  Orr,  109,  Pitt  Street,  Sydney,  Australia  ; 
Charles  Herbert  Pring,  The  Ferns,  Longfield  Road, 
Bristol  ;  George  Ritchie,  8,  Buchanan  Gardens,  Mount 
Vernon,  N.B.  ;  Henry  Thomas  Sorrell,  Holly  Lodge, 
Hill,  Southampton  West ;  Sydney  Whalley,  38,  Havelock 
Street,  Canterbury  ;  Thomas  Whittaker,  76,  Arden 
Terrace,  Accrington. 

Of  the  following  papers  those  marked  *  were  read  : — 

*1.  “  A  Contribution  to  the  Chemistry  and  Physiology 
of  Foliage  Leaves .”  By  Horace  T.  Brown,  F.R.S.,  and 
G.  Harris  Morris,  Pb.D. 

The  investigation  relates  to  the  occurrence,  relations, 
and  physiological  significance  of  the  starch,  diastase,  and 
sugars  contained  in  foliage  leaves. 

The  authors  divide  the  subject  into  two  parts  ;  the  first, 
dealing  with  the  starch  and  diastase  of  leaves,  is  sub¬ 
divided  into  the  following  sections  (1)  Introdudion  ; 
(2)  Historical;  (3)  The  Starch  of  the  Leaf,  its  Determina¬ 
tion,  and  the  Proportion  it  bears  to  the  Total  Produds  of 
Assimilation  ;  (4)  The  Occurrence  of  Diastase  in  the  Leaf ; 
(5)  The  Nature  of  the  Produds  of  Transformation  of 
Staich  by  Leaf- Diastase  ;  (6)  The  Determination  of  the 
Diastatic  Adivity  of  Leaves;  (7)  The  Periodic  Variation 
of  the  Diastase  of  Leaves  ;  (8)  Can  Leaf- Diastase  Ad  on 
Solid  Starch  ?  (9)  How  Far  is  the  Disappearance  of 

Leaf  Starch  due  to  Living  Protoplasm?  The  second 
part  treats  of  the  sugars  of  the  leaf,  and  consists  of  an 
historical  sedion,  and  one  dealing  with  the  sugars  of 
Tvopceolum  majtts.  The  bibliography  of  the  subjed  is 
summarised  in  an  appendix. 

The  work  originated  in  an  attempt  to  discover  the 
explanation  of  the  conditioning  effed  of  “  dry-hopping,’’ 
i.e.,  the  addition  to  finished  beer  of  a  small  amount  of  dry 
hops.  This  was  ultimately  traced  to  the  presence  in  the 
hop-strobiles  of  a  small,  but  appreciable,  amount  of 
diastase,  sufficient  to  slowly  hydrolyse  the  non-crystal- 
lisable  produds  of  starch  transformation  left  in  the  beer, 
and  to  reduce  them  to  a  condition  in  which  they  can  be 
fermented  by  the  yeast.  In  endeavouring  to  ascertain  if 
this  occurrence  of  diastase  in  the  hop-strobile  was  an 
isolated  case,  or  a  special  example  of  a  widely  distributed 
property  of  vegetable  tissue,  the  authors  were  led  to  en¬ 
quire  into  the  first  formation  of  starch  in  the  chloroplasts 
of  the  foliage  leaf,  the  mode  of  its  dissolution  and  trans¬ 
location  in  the  plant,  and  the  nature  of  the  metabolised 
produds. 

The  results  obtained  are  regarded  as  entirely  antago¬ 
nistic  to  the  assumption  made  by  Sachs,  that  all  the  pro¬ 
duds  of  assimilation  at  some  time  take  the  form  of 
starch. 

Using  the  half-leaf  gravimetric  method  devised  by 
Sachs,  the  authors  confirm  his  results  as  to  the  rate  of 
assimilation,  but  they  show  that  only  a  small  portion  of 
this  assimilated  material  exists  at  any  one  time  in  the 
form  of  starch. 

The  starch  in  leaves  was  estimated  by  hydrolysing  it, 
with  suitable  precautions,  with  the  aid  of  diastase,  and 
then  determining  the  pioduds  of  its  hydrolysis  in  the 
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usual  way  by  means  of  the  polarimeter  and  Fehling’s 
solution.  The  fluctuations  in  the  amount  of  starch  in 
leaves  under  various  conditions,  and  also  in  leaves 
plucked  at  different  times  in  the  day,  have  been  deter¬ 
mined  by  this  method. 

It  is  shown  that  Wortman’s  recent  denial  that  diastase 
plays  any  part  in  the  dissolution  and  translocation  of 
starch  in  leaves  is  incorreCt.  The  authors  prove  that, 
instead  of  leaves  containing  little  or  no  diastase,  every 
leaf  examined  by  them  contained  sufficient  diastase  to 
transform  far  more  starch  than  the  leaf  can  have  con¬ 
tained  at  any  one  time;  in  many  cases  sufficient  diastase 
was  present  to  hydrolyse  an  amount  of  starch  many 
times  the  total  dry  weight  of  the  leaf.  The  difference 
between  the  authors’  and  Wortmann’s  results  is  chiefly 
due  to  the  fadt  that  whereas  Wortmann  examined  the 
clear  filtrate  obtained  by  macerating  the  crushed  leaves 
in  water  during  a  few  hours,  they  have  digested  the  air- 
dried  and  powdered  leaf  itself  with  soluble  starch  solution. 

It  is  further  shown  that  the  produdts  of  the  hydrolysis 
of  starch  by  leaf  diastase  are  identical  with  those  formed 
by  malt  diastase,  maltose  having  been  diredlly  separated 
from  the  leaves,  and  its  optical  and  reducing  properties 
determined.  Leaf  diastase  is  not  able  to  convert  maltose 
into  dextrose,  but  the  leaf  contains  an  enzyme  capable  of 
inverting  cane-sugar. 

In  the  course  of  a  large  numbet  of  comparative  deter¬ 
minations  of  the  diastatic  adtivity  of  various  leaves,  it 
was  found  that  the  amount  of  diastase  varied  greatly  in 
different  plants,  and  within  narrower  limits  even  in  the 
same  plant  at  different  times.  It  is  very  high  in  the  case 
of  the  Leguminosae,  the  diastatic  adtivity  of  Pisum 
sativum  being  between  one-half  and  one-third  of  that  of 
an  average  pale  barley  malt. 

An  attempt  to  ascertain  if  the  fludluations  in  diastase 
were  in  any  way  periodic,  or  were  governed,  as  are  the 
fludluations  of  starch  in  the  leaf,  by  any  external  con¬ 
ditions,  showed  that  any  conditions  which  favour  a  de¬ 
crease  in  the  leaf  starch  result  in  an  increase  of  the  leaf 
diastase;  for  instance,  leaves  kept  in  darkness,  either  on 
or  apart  from  the  plant,  show  a  marked  increase  in  dia¬ 
static  adtivity.  In  view  of  the  results  obtained  in  their 
former  paper  on  the  “  Germination  of  the  Graminere” 
(Trans  ,  1890,  458),  the  authors  explain  this  by  the 
assumption  that  as  long  as  the  conditions  favour  assimi¬ 
lation,  the  leaf  cells  are  necessarily  supplied  with  an 
abundance  of  newly  assimilated  materials  in  the  form  of 
sugars,  more,  in  fadt,  than  can  be  easily  made  use  of  or 
translocated,  the  excess  of  nutritive  material  being  in 
part  deposited  as  starch.  At  this  period  there  is  little  or 
no  elaboration  of  diastase  by  thecellprctoplasm,  probably 
none  at  all  in  those  cells  in  which  starch  deposition  is 
adtually  going  on.  When  the  light  fails  and  assimilation 
consequently  falls  off,  the  living  cells  speedily  use  up  or 
translocate  the  excess  of  assimilated  produdts,  such  as 
cane-sugar,  and  begin  to  draw  their  supplies  from  the 
more  permanent  starch.  To  enable  the  cells  to  do  this 
effedtually,  the  somewhat  starved  protoplasm  now  com¬ 
mences  to  elaborate  the  needed  diastase  more  rapidly, 
and  the  secretion  of  the  enzyme  becomes  accelerated  as 
the  starvation  point  of  the  cell  is  reached,  the  secretion 
of  diastase  by  the  leaf  cell  being,  in  fadt,  like  that  of  the 
embryo  of  the  grasses,  to  some  extent  a  phenomenon  of 
starvation.  Experiments  confirmed  this  view. 

Contrary  to  Wortmann’s  statement,  it  was  found  that 
under  certain  conditions  leaf  diastase  can  attack  the  solid 
starch  granule;  but  attempts  to  obtain  any  evidence  of 
the  disappearance  under  the  influence  of  the  contained 
diastase  of  starch  in  killed  leaves  gave  negative  results, 
and  the  authors  are  led  to  the  conclusion  that  the  first 
stage  of  dissolution  of  the  starch  granule  in  the  leaf  is  in 
some  way  or  other  bound  up  with  the  life  of  the  cell 
When,  however,  all  the  fads  are  considered  and  due 
weight  given  to  (i)  the  constant  and  abundant  occurrence 
of  diastase  in  leaves,  (2)  to  the  apparent  correlation  of 
this  diastase  with  the  occurrence  of  starch,  (3)  to  the 


remarkable  periodicity  of  the  rise  and  fall  of  diastase, 
and  (4)  to  the  correlation  of  this  periodicity  with  the 
appearance  and  disappearance  of  starch,  it  is  impossible 
to  accept  Wortmann’s  view  that  the  dissolution  of  starch 
in  the  leaf  is  in  noway  conditioned  by  a  starch-dissolving 
enzyme.  On  the  contrary,  the  authors  believe  that  their 
experiments  establish  beyond  all  doubt  the  physiological 
importance  of  diastase  as  an  adtive  agent  in  the  dissolu¬ 
tion  and  translocation  of  starch,  not  only  in  leaves,  but 
also  in  the  growing  parts  of  all  plants.  As  further 
evidence  of  this,  the  authors  adduce  the  fadt  that  maltose 
was  found  amongst  the  sugars  of  the  leaf  when  the  starch 
was  disappearing. 

Selecting  the  leaves  of  Tropceolum,  experiments  were 
carried  out  to  ascertain  the  nature  of  the  leaf  sugars  and 
the  variations  in  amount  and  relative  proportions  at 
different  times,  and  also  for  the  purpose  of  throwing  some 
light  on  the  relation  which  each  sugar  bears  to  the 
primary  assimilation  produdts  on  the  one  hand,  and  to 
the  leaf  starch  on  the  other,  i.e.,  to  ascertain  which  are 
the  true  “  up  grade  ”  sugars  from  which  starch  is  formed, 
and  which  are  the  “  down  grade  ”  sugars  resulting  from 
the  hydrolysis  of  starch. 

The  only  sugars  found  were  cane-sugar,  dextrose,  levu- 
lose,  and  maltose.  The  total  amount  of  the  sugars  is 
subjedt  to  great  variations,  and  the  relative  proportion 
which  they  bear  to  each  other  is  also  very  varied.  The 
results  obtained  lead  to  the  following  conclusions  : — 
Cane-sugar  is  the  first  sugar  to  be  synthesised  by  the 
assimilatory  processes.  This  sugar  accumulates  in  the 
cell  sap  of  the  leaf  parenchyma  when  assimilation  is  pro¬ 
ceeding  vigorously,  and  when  the  concentration  exceeds  a 
ceitain  point  starch  commences  to  be  elaborated  by  the 
chloroplasts  at  the  expense  of  the  cane  sugar.  This 
starch  forms  a  more  stable  reserve  material  than  the  cane- 
sugar,  and  is  only  drawn  on  when  the  latter  more  readily 
metabolised  substance  has  been  partially  used  up.  Cane- 
sugar  is  translocated  as  dextrose  and  levulose,  and  the 
starch  as  maltose.  From  the  invert  sugar  derived  from 
the  cane  sugar,  the  dextrose  is  more  readily  used  up  for 
the  respiratory  processes,  and  possibly  also  for  the  new 
tissue  building,  than  is  the  levulose  ;  hence  in  a  given 
time  more  levulose  than  dextrose  must  pass  out  of  the 
leaf  into  the  stem. 

Discussion. 

The  President,  after  remarking  that  a  more  suggestive 
paper  had  never  been  brought  under  the  notice  of  the 
Society,  referred  to  the  statement  made  by  the  authors 
regarding  the  origin  of  the  research  as  a  striking  illustra¬ 
tion  of  the  advantage  to  be  derived  from  the  association 
with  our  manufacturing  industries  of  thoroughly  qualified 
scientific  men.  A  research  originally  commenced  with 
the  object  of  explaining  a  common  brewery  practice  had 
not  only  aftorded  the  required  information,  but  in  addition 
improved  methods  of  analysis  had  been  devised  in  the 
course  of  the  work  ;  and  fadts  had  been  discovered  which 
ultimately  might  serve  as  the  basis  for  the  interpretation 
of  the  manifold  changes  involved  in  the  formation  and 
degradation  of  carbohydrates  in  plants,  and  which  also 
might  largely  contribute  to  the  solution  of  purely 
theoretical  problems  concerning  the  nature  of  the  carbo¬ 
hydrates.  He  was  not  prepared  to  allow  the  interpreta¬ 
tion  of  the  manner  in  which  cane-sugar  was  formed  that 
had  been  put  forward  by  Messrs.  Brown  and  Morris  to  pass 
unchallenged.  On  a  previous  occasion,  when  discussing 
their  paper  on  the  “  Germination  of  the  Gramineae,”  he 
had  suggested  that  perhaps  cane-sugar  was  formed  from 
maltose,  and  not  from  dextrose  and  levulose,  to  unite 
which  all  attempts  hitherto  made  had  failed  ;  that,  in 
fadt,  one  of  the  dextrose  residues  of  maltose  was  converted 
into  levulose,  and  that  the  compound  thus  formed  under¬ 
went  a  change — an  internal  condensation — resulting  in 
the  production  of  cane-sugar,  the  nature  of  which  even 
yet  is  not  understood,  but  which,  apparently,  does  not 
contain  aldehydic  groups.  The  evidence  now  brought 
forward  was,  he  thought,  compatible  with  this  view. 
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Such  a  passage  from  maltose  to  cane-sugar  would  be  of 
advantage  to  the  plant,  as  it  would  then  have  at  disposal 
a  material  that  was  hydrolysed  more  easily  than  maltose  ; 
the  superior  nutritive  value  of  cane-sugar  might  be  due  at 
least  partly  to  this  fad.  Levulose  perhaps  played  a 
special  part  in  certain  metabolic  processes  ;  it  was  well 
known  to  be  much  more  sensitive  than  dextrose  towards 
hydrolytic  agents,  the  formation  of  levulinic  acid  being  an 
instance  of  this,  and  it  was  not  improbable  that  it  was 
therefore  of  superior  value  in  comparison  with  dextrose 
and  other  carbohydrates,  because  able  to  take  part  in 
some  of  the  changes  involved  in  the  elaboration  of  tissue 
to  which  other  carbohydrates,  on  account  of  their 
stability,  were  at  least  less  readily  amenable. 

Mr.  Thiselton  Dyer  said  that  he  was  much  mistaken 
if  this  paper  did  not  prove  to  be  one  of  the  most  important 
contributions  to  the  study  of  plant  metabolism  of  the 
century.  The  problems  involved  are  open  to  two  lines 
of  attack,  the  botanical  and  the  chemical  :  neither,  in  his 
opinion,  could  lead  to  wholly  satisfadory  results.  It  was 
Mr.  Horace  Brown's  singular  merit  that  he  had  been 
able  to  combine  both;  his  conclusions  may  therefore  be 
expeded  to  be  convincing  both  to  the  botanist  and  to  the 
chemist. 

It  was  not  too  much  to  say  that  botanists  have  long 
waited  for  the  work  which  Mr.  Horace  Brown  and  his 
colleague  are  doing  and  have  done.  A  good  many  years 
ago  Dr.  Hugo  Muller  had  pointed  out  to  him  how  far  in 
advance  in  these  matters  the  botanical  results  were  of 
those  which  chemists  had  reached.  And  to  a  botanist 
not  the  least  interesting  feature  in  this  paper  was  the 
frank  recognition  of  the  value,  from  a  chemical  point  of 
view,  of  the  classical  work  accomplished  in  this  field  by 
Sachs  and  Schimper.  The  botanical  attack  had  for  the 
time,  however,  gone  as  far  as  it  could,  and  it  awaited  the 
chemical  complement  which  it  is  now  in  a  fair  way  to 
receive. 

The  primary  fad  of  plant  “  assimilation  ”  is  assumed. 
That  is  an  outcome  of  protoplasm  adivity,  the  details  of 
which  we  need  not  discuss..  The  result  is  generally 
admitted  to  be  what  we  may  call  a  “  proto-carbohydrate.” 
Now  this  substance  reveals  itself  in  a  visible  and  deriva¬ 
tive  form,  on  the  one  hand  in  cellulose  and  on  the  other 
in  starch.  The  deposition  of  the  former  is  the  work  of 
the  general  protoplasmic  body  of  the  cell  ;  that  of  the 
latter  is,  as  far  as  we  know,  the  special  fundion  of  certain 
specialised  protoplasmic  corpuscles,  known  as  plastids. 
Of  these,  botanists  now  recognise  three  separate  groups 
— chloroplastids,  chromoplastids,  and  leucoplastids.  The 
latter  are  identical  with  the  amyloplasts  of  Schimper. 
We  now  have  reason  to  believe  that  these  groups  may  be 
reduced  to  two— -the  coloured  and  the  colourless  plastids  ; 
the  chloroplastids  in  point  of  fad  are  only  a  particular 
phase  of  the  chromoplastids.  All  alike  possess  the 
common  property  of  determining  the  formation  of  “  starch 
granules.”  The  more  we  know  of  these  bodies  the  more 
remarkable  are  their  properties  ;  they  appear  to  have 
their  own  independent  method  of  multiplication  by 
division  ;  it  is  even  probable  that  they  ate  bodily 
inherited  from  one  plant  generation  to  another ;  and  both 
Schimper  and  Lankester  have  hinted  that  they  may  be 
autonomous  organisms  leading  a  commensal  existence 
with  the  plant  whose  physiological  needs  they  so  con¬ 
spicuously  subserve. 

Nothing  is  so  remaikable  in  the  general  survey  of  plant 
metabolism  as  the  repeated  passage  of  its  produds  from 
the  soluble  to  the  insoluble  form,  and  vice  versa.  He 
had  long  been  of  opinion  that  the  key  to  the  modus 
operandi  of  these  transformations  is  to  be  found  in  the 
adion  of  enz;  mes,  and  had  done  his  best  to  emphasise 
the  view  in  an  address  which  he  gave  to  the  British 
Association  in  1888.  But  in  science  a  merely  theoretical 
view  is  of  little  value  without  a  formal  proof.  And  as 
regards  the  mode  in  which  starch  is  brought  into  use,  it 
appeared  to  him  that  Mr.  Horace  Brown  had  for  ever  set 
that  question  at  rest.  The  difficulties  raised  by 


Wortmann  never  weighed  much  with  botanists,  and  Mr. 
Horace  Brown  had  demolished  them,  as  it  seemed  to  him 
for  ever.  ’ 

So  far  we  were  very  grateful  to  the  authors  of  the  paper 
for  clearing  the  way  for  us.  But  what  follows  was  not, 
at  present,  free  from  difficulty.  The  botanical  point  of 
view  was  briefly  stated  by  Sachs  in  the  case  of  the  sugar 
beet  :  starch  in  the  leaf,  glucose  in  the  petiole,  cane-sugar 
in  the  root.  As  he  had  pointed  out  in  the  Kew  Bulletin 
for  i8gi,  the  fads  in  the  sugar-cane  seem  to  be  stridly 
comparable.  Cane-sugar  the  botanist  looks  on,  therefore, 
as  a  “  reserve  material.”  He  had  ventured,  in  fad,  to 
call  “  glucose  ”  the  sugar  “  currency  ”  of  the  plant,  cane- 
sugar  its  “  banking  reserve.” 

I  he  immediate  result  of  the  diastatic  transformation  of 
starch  is  not  glucose,  but  maltose.  But  Mr.  Horace 
Brown  had  shown  in  his  remarkable  experiments  on 
feeding  barley  embryos  that,  while  they  can  readily  con¬ 
vert  maltose  into  cane-sugar,  they  altogether  fail  to  do  so 
with  glucose.  We  may  conclude,  therefore,  that  glucose 
is,  from  the  point  of  view  of  vegetable  nutrition,  a  some¬ 
what  inert  body.  On  the  other  hand,  evidence  is 
apparently  wanting,  that  maltose  plays  the  part  in 
vegetable  metabolism  that  might  be  expeded  of  it.  Its 
conversion  into  glucose  may  be  perhaps  accounted  for  by 
the  constant  presence  in  plant  tissues  of  vegetable  acids. 
But,  so  far,  the  change  would  seem  to  be  positively  dis¬ 
advantageous.  Perhaps  glucose,  in  the  botanical  sense, 
will  prove  not  to  have  a  very  exad  chemical  connotation. 

That  the  connedion  between  cane-sugar  and  starch  is 
intimate  is  a  conclusion  to  which  both  the  chemical  and 
the  botanical  evidence  seems  to  point.  And  on  botanical 
grounds  this  would  seem  to  be  equally  true  of  its  connec¬ 
tion  with  cellulose. 

It  must  be  confessed,  that  the  conclusion  that  “  cane- 
sugar  ”  is  the  first  sugar  to  be  synthesised  by  the  assimi* 
latory  processes  is  one  which  is  rather  startling  to  the 
botanist.  It  seems  hard  to  reconcile  with  its  probable 
high  chemical  complexity  and  with  the  fad  that,  botani- 
cally,  it  seems  to  stand  at  the  end  and  not  at  the  begin¬ 
ning  of  the  series  of  metabolic  change. 

A  few  words  must  be  said,  in  conclusion,  on  the  refer¬ 
ences  made  by  Mr.  Horace  Brown  to  the  part  played  by 
protoplasm. 

11  Protoplasmic  continuity  ”  is  a  great  indudion,  to  the 
establishment  of  which  the  work  accomplished  by  Mr. 
Gardiner  at  Kew  had,  in  great  measure,  contributed.  He 
was,  however,  inclined  to  approach  with  caution  the  use 
Mr.  Horace  Brown  had  made  of  it.  He  was  far,  himself, 
from  thinking  that  it  can  at  present  be  relied  on  to  explain 
the  “rapid  translocations”  of  metabolites.  For  his  part, 
for  various  reasons,  he  had  been  content  to  think  that, 
where  a  trad  of  tissue  becomes  the  seat  of  an  enzymic 
adion  (as  in  gerniination),  the  continuous  protoplasm 
may  ad  as  the  means  of  transmission  of  an  enzyme  from 
cellto  cell,  or  even  of  some  influence  by  which  an  enzyme 
is  set  free  from  a  zymogen.  But  he  doubted  the  evidence 
at  present  being  sufficient  to  accept  it  as  the  path  of  the 
bodily  transmission  of  a  metabolite. 

The  resistance  which  living  protoplasm  presents  to  the 
ordinary  physical  processes  of  diffusion  is  an  old  diffi¬ 
culty.  Invoking  the  continuity  of  protoplasm  did  not  in 
his  opinion  materially  dispose  of  it.  But,  on  the  other 
hand,  it  must  be  remembered  that  the  cell,  which  is  the 
adive  seat  of  metabolic  change,  is  in  a  state  of  tension  ; 
and  the  opposition  offered  by  protoplasm  to  diffusion  is 
mitigated  by  the  fad  that  it  cannot  be  invariably  regarded 
as  a  continuous  membrane,  but  is  itself,  under  such  cir¬ 
cumstances,  frequently  porous  and  subjed  to  physical 
permeability. 

He  must  finally  relieve  his  mind  of  an  idea  that  had 
often  occurred  to  him  about  protoplasm  as  the  seat  of 
chemical  changes  of  immense  importance.  In  the  labo¬ 
ratory  we  are  accustomed  to  deal  with  organic  substances 
as  comparatively  stable.  Their  molecular  up-building  or 
synthesis,  when  effeded  by  the  chemist,  is  generally  diffi- 
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cult  and  circuitous.  He  thought  we  must  accustom  out 
minds  to  the  fa*  that  in  the  “  protoplasmic  field  ’’  these 
processes  may  be  much  more  easily  accomplished.  Under 
such  circumstances  it  appeared  to  him  that  the  molecules 
of  various  substances  may  be  subjedt  to  soliciting  in¬ 
fluences  of  the  nature,  perhaps,  of  solution,  which,  with¬ 
out  altering  their  chemical  identity  or  constitution,  may 
make  their  chemical  transformation  far  more  easy  to 
accomplish  than  it  is  by  ordinary  chemical  means.  He 
was  not  desirous  of  violating  chemical  order  or  law,  or  of 
claiming  for  protoplasm  any  “  vitalistic  ”  properties,  but 
at  the  same  time  it  would  be  absurd  to  shut  our  eyes  to 
the  unique  properties  that  protoplasm  possesses,  or  to 
refuse  to  admit  that  it  may,  in  consequence,  have  the 
power  of  conditioning  chemical  change  in  a  probably 
unique  manner.  At  any  rate  he  might  point  to  the  facility 
with  which,  in  the  field  of  organic  nature,  chemical  change 
seems  to  be  effected,  and  to  the  profusion  cf  products 
which  result  from  it.  What  nature,  with  the  aid  of 
protoplasm,  appears  able  to  efledt  with  extreme  facility 
the  chemist  can  only  follow  with  laborious  difficulty. 

No  doubt  it  may  be  said  that  this  is  to  introduce  a 
new  and  unknown  quantity  into  chemistry — a  biological 
element,  in  fadt.  Why  not  ?  He  could  conceive  that  the 
path  of  chemical  change  in  the  organism  may  be  con¬ 
ditioned  by  adaptive  requirements,  by  natural  seledbon 
in  fadt,  and  that  the  substances  which  now  dominate  the 
chemistry  of  plant  life  may  have  attained  their  pro¬ 
minence,  not  so  much  in  obedience  to  unseledtive  chemical 
change  as  to  the  requirements  of  plant  life.  Enzymes, 
for  example,  may,  in  the  first  place,  have  been  mere 
proteid  derivatives  of  protoplasm.  But  their  peculiar 
properties  of  bringing  about  fermentative  change  may 
have  rendered  possible,  and,  therefore,  stereotyped,  the 
whole  series  of  plant  metabolism,  with  its  singular  alter¬ 
nation  of  soluble  and  insoluble  produdts. 

Dr.  D.  H.  Scott  said  that  since  the  publication  of 
Schimper’s  paper  of  1885,  the  idea  that  starch  is  not  the 
first  produdt  of  assimilation  had  been  familiar  to  botanists. 
In  fadt,  Sachs  himself  had  never  said  that  it  was  so,  but 
had  spoken  of  starch  as  the  first  easily  demonstrable  pro¬ 
dudt.  Botanists  generally  supposed,  with  Schimper,  that 
glucose,  or  some  similar  sugar,  is  a  prior  produdt  to 
starch.  Messrs.  Brown  and  Morris’s  conclusion  that 
cane-sugar  is  first  formed  was  an  entirely  new  departure. 

The  paper  proved  that  the  starch  formed  by  thechloro- 
plasts  is  precisely  the  same  thing  as  starch  formed  by 
leucoplasts,  namely,  a  reserve  food  substance,  and  no¬ 
thing  more.  So  far,  the  chloroplast  is  physiologically  as 
well  as  morphologically  identical  with  an  amyloplast 
destitute  of  chlorophyll.  But  the  chloroplast  has  the 
further,  quite  distindt,  fundtion  of  forming  a  carbohydrate 
in  the  first  instance  from  inorganic  materials. 

Messrs.  Brown  and  Morris  had  shown  what  brilliant 
results  might  be  attained  when  skilled  chemists  devoted 
themselves  to  physiological  problems. 

Professor  Green,  after  alluding  to  the  author’s  theory 
of  the  improbability  of  all  the  carbonaceous  material  of 
the  plants’  lood  passing  through  the  starch  stage,  referred 
to  the  possibility  that  at  the  same  time  that  the  formation 
of  carbohydrate  was  taking  place  there  might  be  a  coin¬ 
cident  formation  of  vegetable  acids,  part  of  the  increase 
in  weight  of  the  leaf  being  so  accounted  for;  thus  from 
formaldehyd  it  seemed  possible  to  pass  to  formic  acid, 
and  subsequently  to  higher  acids  such  as  the  parenchyma 
of  the  plant  contains. 

He  asked  also  whether  in  noticing  the  variation  of  the 
diastatic  power  of  the  leaf  at  different  times  of  the  day 
the  author’s  attention  had  been  directed  to  a  possible  in¬ 
hibitory  effedt  of  light  upon  its  adtion,  The  quantity  might 
vary  as  the  author  suggested,  but  it  was  at  least  possible 
that  with  a  constant  quantity  the  diastatic  adtion  might 
be  much  less  in  the  daytime,  owing  to  the  diastase  being 
unable  to  work  in  sunlight. 

In  this  connedtion  Professor  Marshall  Ward’s  experi¬ 
ments  on  the  bactericidal  adtion  of  certain  rays  were 
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significant,  as  they  indicated  a  possibility  of  protoplasm 
being  diredtly  affedted  by  these  rays.  If  protoplasm  itself 
is  so  interfered  with,  might  not  its  enzymes  also  be  dis¬ 
turbed  by  the  same  influence? 

The  views  of  Bohm  and  Baranetzky  as  to  the  diastase 
being  used  up  in  course  of  its  adtivity  are  not  in  accord 
with  the  opinion  of  most  workers  on  the  enzymes.  As 
Mr.  Brown  appeared  to  endorse  these  views  to  a  certain 
extent,  could  he  quote  experiments  clearing  up  the  point  ? 
O’Sullivan’s  experiments  on  invertase  (Chem.  Soc.  Trans., 
Odt. ,  i8go)  pointed  to  a  diredtly  opposite  view. 

In  criticising  Wortmann’s  method  of  preparing  his 
extradts,  Mr.  Brown  had  pointed  out  the  difficulty  of 
extradting  enzymes  by  water.  There  was  another  solvent 
which,  in  many  cases,  offered  great  advantages,  viz.,  a 
5  per  cent  solution  of  common  salt.  The  greater  power 
of  this  as  an  extradlive  was  possibly  connedted  with  the 
frequent  association  of  the  enzymes  with  globulins. 

Dr.  Lauder  Brunton  observed  that  the  paper  opened 
up  very  many  new  lines  of  inquiry.  It  threw  a  light  not 
merely  on  vegetable  physiology  and  chemistry,  but  on  the 
physiology  of  animal  life,  and  also  on  that  of  the  lowest 
organisms  which  could  hardly  be  reckoned  either  as 
animal  or  vegetable.  He  thought  that  perhaps  animal 
life  in  its  turn  might  throw  a  light  on  vegetable  physio¬ 
logy,  and  instanced  the  close  resemblance  that  existed 
between  the  storage  of  glycogen  in  the  liver  of  animals 
during  digestion,  with  its  subsequent  conversion  into 
sugar,  and  the  temporary  accumulation  of  starch  and  its 
subsequent  removal  from  the  leaves  of  plants.  In  the 
pancreas  of  an  animal,  one  of  the  enzymes  which  was 
present  in  the  juice  of  the  secreting  gland  and  also  in  its 
substance  appeared  to  be  entirely  absent  from  the  gland 
of  fasting  animals.  This  absence  is  only  apparent,  for 
the  enzyme  is  really  present,  not  in  an  adtive  condition, 
but  in  the  form  of  a  zymogen.  From  this  zymogen  the 
adtive  enzyme  may  be  liberated  by  treatment  with  dilute 
chlorhydric  acid  and  subsequent  neutralisation.  He  was 
desirous  to  know  whether  any  such  zymogen  had  been 
found  in  leaves  where  starch  was  accumulating.  The 
pancreas  of  animals  was  also  remarkable  in  this  par¬ 
ticular,  that  while  the  gland  was  pouring  into  the  intes- 
ines  a  juice  which  converts  starch  into  sugar,  it  was  also 
pouring  through  the  lymphatics  into  the  blood  an  enzyme 
which  destroys  sugar.  He  thought  it  possible  that  more 
than  one  enzyme  might  be  present  in  the  leaves  of 
plants,  and  was  anxious  to  know  whether  any  observa¬ 
tion  had  been  made  as  to  the  presence  of  an  enzyme  in 
the  plant  which  could  decompose  sugars. 

(To  be  continued.) 


PHYSICAL  SOCIETY. 

Ordinary  Meeting,  April  28 th,  1893. 

Prof.  VV.  E.  Ayrton,  F.R.S.,  Past  President,  in  the 
Chair. 


Mr.  F.  Harrison  was  eledted  a  member  of  the  Society. 

Adjourned  discussion  on  “  The  Viscosity  of  Liquids" 
by  Prof.  J.  Perry,  J.  Graham,  and  L.  W.  Heath. 

Prof.  Perry  read  a  communication  he  had  received 
from  Prof.  Maurice  Fitzgerald  on  the  subjedl,  in  which 
the  latter  discussed  the  corredtions  necessary  for  ieducing 
the  results  obtained  by  circular  motion  to  the  correspond¬ 
ing  motion  in  plane  layers.  He  shows  that  in  addition 
to  the  circular  motion,  the  effedt  is  complicated  by  radial 
flow,  due  to  “  centrifugal  head,”  which  causes  the  liquid 
to  pass  outwards  near  the  bottom  of  the  trough,  and  in¬ 
wards  across  the  edge  of  the  suspended  cylinder,  with 
continuations  along  the  sides  of  the  trough  and  cylinder. 
Taking  this  motion  into  account,  the  formula — 

.  1  +  b 

v  =  Ar  M  -p  — 
r 
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is  deduced,  where  v  is  the  velocity,  g  the  viscosity,  A  and 
B  arbitrary  constants,  and  c  a  constant  depending  on  the 
radial  flow.  When  c-==o  the  formula  reduces  to  equation 
(5)  of  the  paper,  whilst  if  c—  —2/x  it  becomes — 


r  ' 


The  subjed  of  critical  velocities  in  non-turbulent  motion 
is  referred  to,  and  some  probable  effeds  of  the  anomalous 
variations  of  density  and  viscosity  of  sperm-oil  noticed 
by  the  authors  of  the  paper  are  pointed  out. 

Prof.  Perry,  in  further  reply  to  Prof.  Osborne  Reynolds’ 
comments,  said  he  understood  Prof.  Reynolds  to  have 
proved  that  fridion  was  proportional  to  velocity  when 
the  motion  was  steady.  Experiments  he  (Prof.  Perry) 
had  made  with  discs  of  iron  and  glass  in  revolving  mer¬ 
cury  seemed  to  show  that  this  was  not  the  case.  On 
replacing  the  mercury  by  sperm-oil  he  found  that  up  to  a 
certain  speed  fridion  was  stridly  proportional  to  velocity, 
whilst  above  that  speed  fridion  varied  as  vl  25.  Colouted 
streaks  in  the  liquid  remained  unbroken  even  at  the 
highest  speeds.  He  therefore  concluded  that  continuity 
of  the  streaks  was  not  necessarily  accompanied  by  a 
linear  law  of  fridion. 

Mr.  E.  C.  Rimington  read  a  paper  on  “  Luminous 
Discharges  in  Electrodeless  Vacuum-Tubes .” 

The  luminous  rings  produced  in  exhausted  bulbs  and 
tubes  by  discharging  Leyden  jars  through  coils  surround¬ 
ing  them  had,  he  said,  been  attributed  by  Mr.  Tesla 
(Electrical  Engineer  of  New  York,  July  1,  i8gi),  to  the 
eledrostatic  adion  of  the  surrounding  wire  rather  than 
to  the  rapidly  varying  magnetic  indudion  through  the 
rarefied  gas.  The  present  paper  describes  several  experi¬ 
ments  bearing  on  this  point,  which  leads  the  author  to 
conclude  that  varying  magnetic  indudion  is  the  chief 
cause  of  the  luminous  rings.  They  also  show  that  a 
superposed  eledrostatic  field  greatly  assists  the  produc¬ 
tion  of  the  luminosity.  Most  of  the  experiments  described 
were  performed  before  the  meeting,  some  of  the  effeds 
being  particularly  brilliant.  In  one  experiment  an 
exhausted  bulb  was  placed  within  a  coil  conneding  the 
outside  coatings  of  two  Leyden  jais,  and  placed  between 
two  metal  plates  which  could  be  conneded  at  will  with 
the  outside  of  either  jar.  The  spark  gap  between  the 
inner  coatings  was  then  arranged  so  that  no  luminosity 
was  seen  in  the  bulb.  On  conneding  one  or  both  the 
metal  plates  with  the  jars  in  such  a  way  as  to  increase 
the  eledrostatic  field  through  the  bulb,  bright  rings 
immediately  appeared.  A11  eledrostatic  field  produced 
by  a  small  indudion  coil  conneded  to  a  piece  of  tin  foil 
on  the  bulb  caused  the  rings  to  form  at  irregular  intervals 
when  the  discharge  of  the  jars  and  coil  happened  to  be 
properly  timed.  In  another  experiment  two  loops  of  wire 
in  series  were  used,  and  when  put  on  the  bulb  in  such  a 
way  as  to  produce  a  large  magnetic  effed  but  small  elec¬ 
trostatic  field,  bright  rings  appeared  ;  but  if  the  magnetic 
effeds  of  the  coils  opposed  each  other,  whilst  the  eledro¬ 
static  field  was  increased,  no  rings  were  seen.  The  subjed 
is  treated  mathematically  at  some  length  in  the  paper, 
the  times  at  which  the  maximum  values  of  the  current 
— the  potential  difference  between  the  outsides  of  the 
jars  and  the  rate  of  change  of  current — occur,  as  well  as 
the  values  of  their  successive  maxima  being  determined. 
The  influence  of  “  size  of  jars”  is  next  considered,  and 
the  time  integral  of  rate  of  change  of  cuirent  on  which 
the  effed  on  the  eye  depends  expressed  as  a  geometrical 
series.  Taking  an  approximation,  the  author  shows  that 
the  time  integral  is  roughly  proportional  to  the  fourth 
root  of  the  capacity.  Large  jars  are  therefore  theoretically 
only  slightly  better  than  small  ones,  and  this  agrees  with 
observation. 

On  the  subjed  of  “  apparently  unclosed  discharges,” 
such  as  are  seen  when  discharges  pas3  through  a  coarse 
spiral  wound  on  an  exhausted  tube,  the  author  said  he 
had  observed  that  the  discharges  were  really  closed,  but 
the  return  part  was  much  diffused  and  of  feeble  intensity. 
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Experiments  were  exhibited  showing  that  under  some 
circumstances  an  exhausted  bulb  aded  like  a  closed 
metallic  circuit,  whilst  under  other  conditions  dissimilar 
effeds  were  produced.  Another  experiment  was  shown 
in  which  a  faint  luminous  ring  produced  by  a  single  turn 
of  insulated  wire  round  a  bulb,  was  apparently  repelled 
on  touching  the  wire  with  the  finger.  The  author  also 
showed  that  fan-shaped  luminosities  could  be  produced 
by  rotating  an  exhausted  tube  in  the  eledrostatic  field 
produced  by, a  charged  ebonite  or  glass  rod. 

Dr.  Sumpner,  speaking  of  the  apparently  unclosed 
discharges,  pointed  out  that  they  might  be  closed  through 
the  wire  forming  the  primary  circuit  in  the  same  way  as 
a  coil  of  a  transformer  might  be  arranged  to  ad,  partly 
as  primary  and  partly  as  secondary. 

Mr.  A.  P.  Trotter,  after  referring  to  Dr.  Bottornley’s 
researches,  said  it  was  important  in  discussing  such 
experiments  to  distinguish  between  eledrostatic  and 
eledromagnetic  effeds.  In  Mr.  Campbell  Swinton’s 
experiments  the  luminosity  always  appeared  to  get  as 
far  away  from  the  wire  as  possible,  and  to  be  at  right 
angles  to  it;  whereas  in  Mr.  Rimington’s  the  luminous 
portions  were  close  to  the  wire.  With  a  view  to  puzzling 
the  discharge  in  Mr.  Swinton’s  tubes,  he  had  made  a 
right  angled  bend  in  the  spiral  surrounding  the  tube,  the 
result  of  which  was  to  make  the  luminosity  discontinuous, 
one  end  of  the  break  being  bi  urcated.  In  all  Mr.  Swin¬ 
ton’s  experiments  brush  discharges  surrounded  the  wire. 

Prof.  S.  P.  Thompson  thought  an  eledrostatic  field 
would  aid  a  discharge  even  if  its  diredion  was  not  the 
same  as  the  E.M.F.  due  to  varying  magnetic  indudion. 
Plante  had  found  that  vacuum-tubes  through  which  800 
cells  were  insufficient  to  produce  a  discharge,  immediately 
allowed  a  discharge  to  pass  when  a  rubbed  ebonite  rod 
was  brought  within  about  ten  feet  distance.  This  effed 
was  found  to  be  independent  of  the  diredion  of  the  dis¬ 
turbing  field.  Analogous  effeds  had  also  been  observed 
by  Prof.  Schuster,  and  described  in  his  Bakerian  Ledure. 

Mr.  E.  W.  Smith  regarded  the  stresses  set  up  in  the 
medium  as  cumulative,  a  very  slight  cause  ading  on  a 
substance  already  strained  nearly  to  breaking-point  being 
sufficient  to  cause  breakdown. 

Mr.  Blakesley  inquired  if  the  effeds  were  the  same 
if  the  indudion  coil  used  in  one  of  the  experiments  was 
replaced  by  an  eledric  machine,  and  whether  the  diredion 
of  the  field  so  produced  influenced  the  result. 

Mr.  W.  R.  Pidgeon  said  closed  circuits  were  necessary ; 
he  had  found  it  very  difficult  to  produce  discharges  in 
tubes  unless  the  ends  of  the  primary  wire  were  brought 
together. 

In  his  reply,  Mr.  Rimington  said  each  turn  of  the 
luminous  spiral  formed  a  complete  circuit  of  itself.  The 
phenomena  observed  by  Mr.  Campbell  Swinton  were 
quite  different  to  those  he  had  shown  and  due  to  different 
causes.  Mr.  Swinton’s  spirals  were  reversed,  and  were 
due  to  phosphorescence  of  the  glass. 


NOTICES  OF  BOOKS. 

A  Manual  of  Dyeing.  For  the  Use  of  Pradical  Dyers, 
Manufadurers,  Students,  and  all  interested  in  the  Art 
of  Dyeing.  By  Edmund  Knecht,  Ph.D.,  F.I.C.,  Head 
of  Chemistry  and  Dyeing  Department  of  the  Municipal 
Technical  School,  Manchester;  Editor  of  the  Journal 
of  the  Society  of  Dyers  and  Colourists  ;  Christopher 
Rawson,  F.I.C.,  F.C.S.,  late  Head  of  the  Chemistry 
and  Dyeing  Department  of  the  Technical  College, 
Bradford  ;  Member  of  Council  of  the  Society  of  Dyers 
and  Colourists ;  and  Richard  Loewenthal,  Ph.D. 
With  numerous  Illustrations  and  Specimens  of  Dyed 
Fabrics.  Two  vols.,  8vo.,  pp.  907,  and  a  Third  vol.  of 
Dyed  Patterns.  London  :  Charles  Griffin  and  Co.,  Lim. 

Of  all  the  departments  of  chemical  industry  none  have 
probably  undergone  a  change  so  complete  as  the  tindorial 


Manual  of  Dyeing. 


228 


Chemical  Notices  from  Foreign  Sources. 


I  Chemical  New,', 
'  May  12,  1893. 


arts.  It  is  not  too  much  to  say  that  an  experienced  dyer 
—  at  once  practical  and  theoretical — of  the  middle  of  the 
present  century  would  be  no  little  puzzled  could  he  take 
up  these  volumes  and  glance  through  their  contents.  He 
would  not  merely  encounter  a  host  of  new  dye-wares  and 
miss  his  old  familiar  friends,  or  at  least  find  their  relative 
importance  greatly  diminished,  but  he  would  encounter 
new  principles.  In  place  of  the  long  lists  of  recipes  he 
would  find  his  attention  called  to  the  underlying  con¬ 
ditions.  Here  it  is  that  the  dyer  of  the  old  school  often 
went  astray.  As  long  as  he  had  the  same  water,  the 
same  wares,  and  the  same  growth,  say,  of  wool  year  by 
year,  he  could  produce  excellent  work;  but  place  him 
amidst  new  conditions  and  he  felt  lost.  But  the  dyer  of 
the  new  school,  if  properly  trained,  knows  how  to  accom¬ 
modate  himself  to  varying  circumstances. 

The  rival  theories  of  the  process  of  dyeing  are  duly 
expounded.  The  balance  of  evidence  seems  now  to  turn 
more  and  more  in  favour  of  the  chemical  theorv.  The 
chemical  character  of  cellulose  is  carefully  studied.  A 
curious  faCt  is  the  obstinacy  with  which  Mercer’s  great 
invention  has  been  and  is  still  disregarded,  although  a 
French  company,  as  we  are  told,  offered  him  the  sum  of 
^40,000  for  his  patent  rights. 

As  the  average  proportion  of  moisture  in  wool  is  no 
less  than  18  25  per  cent,  it  is  interesting  to  learn  that, 
following  the  example  of  the  chief  industrial  countries 
abroad,  a  “conditioning  house”  has  been  established  at 
Bradford  in  which  the  moisture  of  wools  sold  is  officially 
tested. 

The  moisture  in  manufactured  woollen  goods,  e.g., 
blankets,  is  not  to  our  knowledge  under  any  official  con¬ 
trol.  Hygroscopic  substances  are  or  have  been  employed 
by  certain  manufacturers  for  the  purpose  of  increasing 
their  weight.  D 

Mention  is  here  duly  made  of  some  of  the  injurious 
effeds  of  the  sulpihur  naturally  present  in  wool.  The 
comparative  behaviour  of  wool  and  of  silk  with  reagents 
is  very  fully  and  ably  explained. 

The  authors  judiciously  advise  that  in  localities  where 
the  ordinaiy  water  supply  is  hard,  or  otherwise  impure, 
the  owners  of  dye-works  might  with  advantage  pay  more 
attention  to  the  coliedion  and  storage  of  rain-water.  The 
evils  of  hard  and  especially  of  ferruginous  water  are  fully 
described.  3 

It  is  stated  that  only  one  firm  in  England  (Messrs. 
Ainsworth  and  Co.,  of  Bolton)  are  using  the  Mather- 
Thompson  bleaching-process,  notwithstanding  its  demon- 
strated  advantages.  The  eledrolytic  bleaching-process 
is  not  described.  r 

In  wool-bleaching,  the  use  of  stale  urine  (lant)  is  said 
to  have  been  almost  entirely  superseded  in  England 
Among  the  by-produds  of  wool-washing,  the  potassium 
carbonate  is  said  to  be  more  valuable  than  tlm  fatty 
matters.  But  in  any  case  the  suint  and  the  fat  from  the 
soaps  used  in  washing  and  milling  must  be  recovered  to 
avoid  the  pollution  of  the  streams.  The  use  of  volatile 
liquids  for  wool-washing  has  not  yet  become  general. 

In  bleaching  wool  and  woollen  goods  sodium  bisulphite 
and  liquefied  sulphur  dioxide  are  coming  into  use,  gaseous 
sulphurous  acid  (the  old  stoving  process)  bein^  very 
injurious  to  the  workmen.  The  use  of  hydrogen  peroxide 

for  'tS  h'8h  pnCe-  !t  is  3  curious  fad  that 

for  silk-bleaching  neither  sodium  bisulphite  nor  liquefied 
sulphurous  acid  have  proved  satisfadory. 

The  preparation  and  properties  of  “alizarin  oil”  is 
pdms.Sed  31  S°me  length  and  Fresents  some  unsettled 

It  is  somewhat  remarkable  that  in  the  very  elaborate 
sed.on  on  the  tannins,  though  their  use  in  “  weighting  ” 
or  loading  silks  is  mentioned ,  yet  the  plainlyffiaudu- 


process  does  not  meet  with  a  word 


lent  charader  of  this 
of  condemnation. 

The  sedion  on  mordants  is  fully  on  a  level  with  present 
practice.  Since  the  general  introdudion  of  the  coal-tar 
colours,  the  importance  of  the  tin  mordants  has  greatly 


declined,  and  many  preparations  once  highly  valued  have 
now  little  more  than  a  historical  importance.  On  the 
contrary,  the  antimonial  mordants  are  coming  more  into 


use. 


The  recent  enadment  for  the  addition  of  coal-tar 
naphtha  to  methylated  spirit,  —  thereby  spoiling  it  for  a 
number  of  purposes — is  mentioned  without  criticism.  If 
there  was  danger  lest  the  spirit  might  be  applied  to  non¬ 
technical  uses,  why  was  not  a  minute  addition  of  Dippel’s 
animal  oil  employed,  as  is  the  case  in  Germany  ? 

In  Part  VI.,  which  treats  of  the  natural  colouring- 
matters,  we  find  the  statement  that  in  England  the  old 
law  prohibiting  the  use  of  indigo  has  never  been  repealed  ! 
It  is,  of  course,  pradically  obsolete;  but  it  might  at  any 
time  be  revived  by  an  evil  disposed  person. 

It  is  interesting  to  find  that  the  part  played  in  indigo¬ 
dyeing  by  a  micro  organism,  Desmobacterium  hydro - 
geniferum,  is  here  fully  recognised. 

Is  it  not  possible  that  improvements  may  be  effected, 
e.g.,  in  the  production  of  the  weed-colours  by  the  use  of 
pure  microbian  cultures  ? 

We  hope  to  resume  our  notice  of  this  most  valuable 
work. 
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Comptes  Rendns  Hebdomadaires  des  Seances,  de  l' Academic 
des  Sciences.  Vol.  cxvi.,  No.  17,  April  24,  1893. 

New  Researches  on  Micro-Organisms.  Fixers 
of  Nitrogen, — M.  Berthelot. — The  author’s  experiments 
prove  that  there  exist  microbia  of  very  different  species, 
free  from  chlorophyll,  and  capable  of  fixing  nitrogen, 
especially  certain  baCteria  of  the  soil.  It  is  seen  thaCthe 
nutrition  of  these  plants  does  not  appear  capable  of  being 
maintained  by  the  carbon  and  hydrogen  resulting  from 
the  decomposition  of  the  atmospheric  C02  and  H2°0.  It 
is  correlative  with  the  destruction  of  certain  hydrocarbons 
such  as  sugar  or  tartaric  acid,  which  in  some  way  aCt  as 
foods  lor  the  baCteria  and  (other  ?)  micro  organisms.  For 
these  beings  to  fix  nitrogen  it  is  necessary  that  they  must 
find  suitable  nutriment  in  the  medium  where  they  live. 
It  even  appears  necessary  that  these  substances  must 
contain  some  little  nitrogenous  matter  in  order  to  give 
the  lower  organisms  the  minimum  of  vitality  necessary 
for  the  absorption  of  free  nitrogen.  But  if  these  nitro¬ 
genous  principles  are  too  abundant  the  baderium  subsists 
by  preference  at  their  expense. 

Study  of  Solutions  of  Ferric  Chloride  and  Oxalate. 
Distribution  of  Ferric  Oxide  between  Hydrochloric 
Acid  and  Oxalic  Acid. — George  Lemaine. — A  thermo¬ 
chemical  paper,  which  requires  the  accompanying 
diagram.  1  3  ° 

Some  Derivatives  of  Licareo).— Ph.  Barbier.— It 
results  from  the  author’s  experiments  that  licareol  is  a 
pnmary  alcohol,  which  may  be  represented  by  the  formula 
CgHI5CH2OH.  The  residue  C9HI5  admits  of  two  ethyl- 
emc  connections.  Hence  licareol  is  an  alcohol  with  an 
open  chain. 

Constitution  of  Gallic  Blue  or  Tannin  Indigo. — 
F.  Cazeneuve.— This  product  is  the  anilide  of  gallic  acid 
obtained  by  the  action  of  nitrosodimethylaniline  upon  the 
crystalline  product,  resulting  from  the  action  of  aniline 
upon  tannin. 

•  °n  ihe  Chloramines.— A.  Berg.— Methylchloramine 
is  produced  by  the  action  of  sodium  hypochlorite  upon 
methylamine  bydrochlorate.  It  is  a  colourless,  very 
volatile  liquid  of  an  exceedingly  pungent  irritating  odour, 
it  is  rather  soluble  in  water,  which  dissolves  about  the 
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tenth  of  its  volume.  Dimethylchloramine  is  obtained  in 
the  same  manner.  It  is  a  liquid  almost  colourless  and 
of  a  pungent  smell.  It  boils  at  46°  under  a  pressure  of 
765  m.m.  Its  density  at  o°  is  0-986.  Water  dissolves 
an  eighth  of  its  volume. 

Bornylates  of  Borneol.— J.  Minguin.— The  author 
examines  the  influence  of  bromal  upon  the  camphols. 

-I- 

He  has  experimented  upon  dextro-borneol  a,  levo- 

borneol  a,  borneol  /3  or  levo-isocamphol,  borneol  (3  or 
dextro-isocamphol,  and  has  given  a  table  of  their  physical 
constants. 

Qualitative  and  Quantitative  Analysis  of  Form- 
aldehyd. — A.  Trillat. — This  paper  will  be  inserted  in 
full. 

Journal  fur  Praktisclie  Chemie. 

New  Series,  Vol.  xlvi.,  Parts  20,  21,  and  22. 

Athion  of  Gaseous  Hydrochloric  and  Hydrochloric 
Acids  upon  Liquid  a-Dichlorcyanethyl.  —  Dr.  J. 
Troeger.— For  this  paper  we  must  refer  to  the  original. 

Researches  on  Alloisomerism. — Arthur  Michael. — 
These  researches  comprise  three  papers  :  a  memoir  by 
A.  Michael  and  G.  Tissot  on  the  addition  of  chlorine  to 
polybasic,  non-saturated  fatty  acids  ;  a  comparison  of  the 
experimental  results  with  the  theoretical  deductions  from 
the  hypotheses  of  Le  Bel,  Van  ’t  Hoff,  and  Wislicenus  ; 
a  critique  on  the  hypothesis  of  Van ’t  Hoff  in  its  appli¬ 
cation  to  the  mutual  relations  of  saturated  and  non- 
saturated  fatty  acids.  In  sulphured  wines  the  sulphurous 
acid  exists  in  part  free  and  in  part  as  sulphuro-aldehydic 
acid.  Both  forms  of  sulphurous  acid  can  be  diredly 
titrated  in  the  manner  directed.  In  wine  there  are  no 
volatile  constituents  capable  of  being  oxidised  by  iodine. 
The  purification  of  barium  sulphate  with  hydrochloric 
acid  gives  occasion  to  serious  errors  in  the  determination 
of  sulphuric  acid.  The  determination  is  accurate  if  the 
barium  sulphate  is  purified  with  bromine-water  and 
hydrochloric  acid.  The  strictly  analytical  portions  of 
this  paper  will  be  given  in  extenso. 

Knowledge  of  the  Mixed  Fatty  Aromatic  Ketones. 
— Ad.  Claus. — Not  adapted  for  useful  abstraction. 

Zeitsclirift  fur  Analytische  Chemie. 
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Improved  Apparatus  for  Decomposition  and  Ab¬ 
sorption. —  W.Thorner  (Zeit.  Angewandte  Chemie). — Tne 
decomposition  flask,  which,  according  to  circumstances, 
may  hold  from  200  to  1000  c.c.,  has  a  neck  350  m.m.  long 
and  16  m.m.  wide,  connected  by  means  of  a  caoutchouc 
stopper  with  a  suitable  light  glass  jacket  and  secured  to 
a  support.  Into  this  jacket  opens  an  influx  and  efflux 
tube  for  water,  so  that  the  neck  of  the  flask  forms  a  reflux- 
code.  The  mouth  of  the  flask  is  closed  with  a  caoutchouc 
stopper  with  two  perforations.  Into  one  of  these  fits  a 
small  elbow-lube  bent  at  right  angles  in  direCt  conneClion 
with  the  absorption  apparatus.  The  other  end  is  fitted 
with  a  tube  funnel  with  a  cock,  its  lower  end  reaching 
almost  to  the  bottom  of  the  flask.  Below  the  cock  is  a 
short  lateral  tube  for  the  introduction  of  a  purified  air, 
carbon  dioxide,  hydrogen,  &c.  For  determining  sulphur 
in  iron,  in  antimony  sulphide,  iron  sulphide,  &c.,  which 
are  decomposed  by  means  of  hydrochloric  acid,  and  the 
hydrogen  sulphide  evolved  is  received  in  an  oxidising 
absorbent,  so  that  barium  sulphate  may  be  ultimately 
weighed,  Thorner  connects  the  decomposition  flask  with 
a  two  globe  absorption  apparatus.  It  consists  of  a  glass 
tube  about  12  m.m.  wide  and  350  to  400  m.m.  long,  turned 
slightly  upwards  and  rounded  at  each  end,  with  a  bulb 
turning  upwards.  The  outer  bulb  contains  100  and  the 
inner  150  c.c.,  so  that  a  reflux  of  the  liquid  is  impossible. 
The  gas  has  to  pass  a  layer  of  liquid  of  about  350  m.m. 
and  to  overcome  only  a  slight  pressure,  a  column  of  water 


of  30  m.m.  The  apparatus,  besides  the  purpose  above 
named,  can  be  used  for  the  absorption  of  ammonia  in  the 
examination  of  water,  and  in  determinations  of  nitrogen 
by  the  Kjeldahl  method,  the  ammonia  being  driven  out  by 
a  current  of  air.  The  apparatus  may  also  be  used  for 
determining  C02  in  minerals  and  in  beer,  if  the  necessary 
protective  tubes  are  introduced.  The  carbonic  acid  is 
absorbed  in  a  potassa  apparatus. 

A  Syphon  for  Drawing  off  Hot  Liquids. — J.  Ch. 

Essner.  —  From  the  Bulletin  de  la  Societe  Chimique  dc 
Paris. 

Detection  of  Hyponitric  Acid  in  Sulphuric  Acid. — 
J.  H.  Wilson. — From  the  Pharm.  Journal. 
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\ra produced  by  the  Solution  of  Chromium 
[drpxide  in  Various  Organic  Acids. 
I?Ssi2£jSl^thought  to  be  of  interest  to  examine  the 
absorption  spedrum  given  by  solution  of  chromium  hy¬ 
droxide  in  various  other  organic  acids,  for  the  purpose 
of  seeing  how  the  spedroscopic  relations  differed  from 
the  known  differences  of  constitution  of  the  acids  em¬ 
ployed.  The  following  acids  were  chosen  for  this  purpose  : 
— Formic,  acetic,  propionic,  butyric,  isobutyric,  valerianic, 
heptylic,  monochloracetic,  dichloracetic,  trichloracetic, 
tribromacetic,  glycollic,  ladic,  trichloriadic,  malic,  tar¬ 
taric,  citric,  and  isethionic  acids. 

Formic  Acid  (13). — This  acid  easily  dissolves  freshly- 
precipitated  chromium  hydroxide.  The  solution  has  a 
greenish  blue  colour  by  daylight,  but  in  thick  layers  by 
lamplight  it  is  red,  in  thinner  layers  it  is  green.  The 
absorption  spedrum  (13)  is  made  up  of  two  dark  bands, 
721—714  and  674—666  respedtively  :  also  of  two  fainter 
and  thinner  bands  lying  between  them  at  704  and  689 
respedtively.  Then  the  broad  absorption  which  begins 
with  a  shadow  at  650  becomes  dark  at  61 1  and  ends  at 
544,  and  beyond,  continuous  absorption  from  470. 

Several  different  specimens  of  chromium  hydroxide  were 
used,  but  the  resulting  absorption  spedtra  of  the  various 
solutions  did  not  differ  from  the  above.  In  some  experi¬ 
ments  the  solution  was  digested  with  an  excess  of  chro¬ 
mium  hydroxide  ;  in  others  an  excess  of  acid  was  used. 
Heat  also  had  no  effedt  in  altering  the  position  of  the 
bands,  but  the  whole  spedtrum  then  became  obscured  by 
general  absorption, 

Acetic  Acid  (13a). — This  acid  also  easily  dissolves  chro¬ 
mium  hydroxide.  The  solution  is  green  by  daylight  ;  by 
lamplight  in  thick  layers  it  is  red,  but  in  thin  layers  it  is 
green.  The  solution  gave  an  absorption  spedtrum  which 
could  not  be  distinguished  from  that  given  by  the  formic 
acid  solution.  The  absorption  spedtra  given  by  the  two 
solutions  containing  formic  and  acetic  acids  were  super¬ 
posed  by  means  of  a  right-angled  prism,  but  no  difference 
in  the  position  of  the  bands  could  be  observed.  Experi¬ 
ence  showed  that  minute  differences  in  the  positions  of 
narrow  bands  could  best  be  made  evident  by  making  the 
cross-wires  of  the  telescope  coincident  with  the  centre  of 
the  band,  and  fixing  the  telescope  by  a  clamp  to  the 
stand  ;  then,  without  removing  the  eye  from  the  eye¬ 
piece,  placing  the  solution  to  be  compared  in  front  of  the 
slit,  and  noting  if  the  centre  of  the  band  under  examina¬ 
tion  was  coincident  with  the  cross-wires  of  the  telescope. 
But  even  by  this  method  no  difference  could  be  detected 
between  the  two  solutions.  Thinking  that  my  own  spec¬ 
troscope  had  not  a  sufficient  dispersion  I  had  placed  at 
my  disposal  by  the  kindness  of  Professor  Wiedemann  a 
more  powerful  instrument.  I  used  in  the  first  instance 
two  prisms,  the  source  of  illumination  being  first  the 
eledric  light,  and  secondly  sunlight  refleded  from  a 
heliostat.  The  dispersion  was  too  great  to  admit  of  the 
bands  being  distinguished.  A  very  finely  ruled  grating 
was  now  substituted  ;  the  source  of  light  being  both 
sunlight  and  eledric  light,  no  change  could  be  beteded 
in  the  position  of  the  bands  in  the  two  solutions  under 
examination. 
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Propionic  Acid  (14). — This  was  the  next  acid  used  as 
a  solvent  for  chromium  hydroxide.  The  colour  of  the 
solution  was  the  same  as  in  the  case  of  formic  or  acetic 
acids.  The  absorption-spedrum  had  the  same  number 
of  bands,  which  were  of  the  same  charader  as  in  the 
cases  previously  mentioned.  On  comparison  of  this 
absorption-spedrum  with  that  given  by  the  formic  acid 
solution,  it  was  found  that  the  darker  bands  which  could 
be  more  easily  measured  were  slightly  moved  in  the 
diredion  of  the  red  part  of  the  spedrum.  The  measure¬ 
ments  (14)  for  the  two  dark  bands  are  729—717  and  676 
—  668.  The  faint  band  was  at  707,  while  the  other  faint 
band,  which  is  more  difficult  to  measure,  appears  at  689. 
That  is  the  same  as  in  formic  acid,  but  this  is,  I  believe, 
accidental  for  the  reason  stated  above,  and  it  is  my 
impression  that  the  whole  spedrum  is  moved  by  the 
same  amount  nearer  the  red  end  of  the  spedrum. 

Butyric  Acid  (15). — This  was  the  next  acid  used  as  a 
solvent  for  chromium  hydroxide.  The  solution  was 
greenish-blue  by  daylight,  and  red  or  green,  according 
to  the  thickness  of  solution  examined,  by  lamplight.  It 
is  observable  that  the  mote  complex  acids  of  this  series 
dissolve  less  of  chromium  hydroxide,  and  with  much 
greater  difficulty.  The  solution  obtained  gave  an 
absorption-spedrum  identical  with  that  given  by  pro¬ 
pionic  acid. 

Isobutyric  Acid  (15a). — This  acid  does  not  dissolve 
chromium  hydroxide  so  readily  as  butyric  acid,  but 
after  a  time  a  solution  was  obtained  sufficiently  strong. 
It  had  a  green  colour  boih  by  dayiight  and  lamplight. 
The  absorption  spedrum  of  this  solution  was  carefully 
compared  with  that  given  by  butyric  acid  ;  but  it  was 
found  that  the  absorption-spedrum  in  the  case  of  iso¬ 
butyric  acid  was  identical  with  that  produced  by  butyric 
acid. 

Valerianic  Acid  (156)- — This  acid  dissolves  chromium 
hydroxide  with  great  difficulty,  but  after  some  time  a 
solution  was  obtained  for  examination.  The  colour  of 
the  solution  was  green  both  by  daylight  and  lamplight, 
and  gives  an  absorption-spedrum  analogous  to  the  other 
acids  of  the  series,  but  the  bands  are  much  less  distind 
than  in  the  case  of  the  acids  previously  mentioned.  I 
carefully  compared  this  absorption  spedrum  with  that 
given  by  formic,  acetic,  and  propionic  acids,  and  I  found 
that  there  was  a  slight  but  distind  movement  of  all  the 
bands  towards  the  red  end  of  the  spedrum,  which  was 
more  perceptible  in  the  next  acid  examined. 

Heptylic  Acid  (16). — This  acid  dissolved  the  chromium 
hydroxide  with  difficulty,  but  after  prolonged  digestion 
sufficient  was  obtained  in  solution  to  give  an  absorption- 
spedrum  with  a  thickuess  of  2  5  c.nr.  The  solution  was 
green  by  daylight  and  red  by  lamplight.  Its  absorption- 
spedrum  was  identical — as  far  as  the  number  of  absorp¬ 
tion-bands  and  their  relative  intensities  are  concerned  — 
with  that  given  by  the  other  acids  of  the  series  ;  but  in 
the  case  of  the  heptylic  acid  solution  the  absorption- 
bands  were  distindly  moved  further  to  the  red  end  of  the 
spedrum  than  was  the  case  in  any  of  the  other  acids 
previously  mentioned. 

I  confirmed  this  result  by  using  another  spedroscope 
of  greater  dispersion,  which  Dr.  Acworth  was  good  enough 
to  lend  me,  and  which  he  has  described.*  I  avail  myself 
of  this  opportunity  of  thanking  him  for  the  use  of  the 
same. 

The  measurements  made  on  my  own  instrument  of  the 
heptylic  acid  solution  are  as  follows  (16).  The  two  dark 
bands  are  from  732 — 719  and  681  —  674  respedively.  The 
two  fainter  bands  are  708  and  695.  Then  the  broad 
absorption  from  650 — 544,  and  continuous  absorption  from 
480.  The  fainter  bands  at  708  and  695  are  not  nearly  so 
well  marked  as  the  two  other  datker  bands.  This  remark 
applies  also  to  all  the  acids  examined  belonging  to  this 
series  ;  therefore  there  is  considerable  difficulty  in 

*  j.  j  .  Acworth,  “  Beziehung  Zwischen  Absorption  und  Empfind 
Jichkeit  Sensibi  lister  Flatten  ”  (ifcgo). 
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measuring  them,  especially  in  this  case,  as  one  requires 
to  work  with  a  slit  of  small  aperture  in  order  to  see 
them  at  all.  In  the  case  of  such  faint  absorption- 
bands,  repeated  measurements  were  made  till  concordant 
numbers  were  obtained. 

It  has  now  been  shown  that  when  chromium  hydroxide 
is  dissolved  in  the  fatty  acids  previously  mentioned, 
absorption-spedra  are  produced  which  are  quite  ana¬ 
logous  in  strudure ;  and  we  have  here  another  instance 
of  the  movement  of  the  absorption-bands  towards  the  less 
refrangible  end  of  the  spedrum  as  the  molecular  com¬ 
plexity  of  the  body  examined  increases.  But  the  known 
difference  of  the  strudture  of  the  isobutyric  acid  molecule 
from  that  of  the  butyric  acid  molecule  does  not  appear 
to  alter  the  position  of  the  absorption-bands. 

It  is  further  observable  that  the  higher  acids  of  the 
fatty  acid  series  give — when  chromium  hydroxide  is  dis¬ 
solved  in  them — bands  less  distindt  and  less  dark  than  is 
given  by  the  lower  acids  of  the  same  series.  The  broad 
absorption  in  the  green  part  of  the  spedtrum  of  these 
chromium  compounds  is  usually  so  indefinite  at  the 
edges  that  it  is  impossible  to  say  if  it  also  moves  with 
the  other  bands,  but  there  is  reason  to  believe  that  it 
does. 

It  is  remarkable  that  an  acid  so  different  in  constitu¬ 
tion,  and  in  almost  every  other  resped:  to  the  fatty  acids 
as  succinic  acid  is,  should,  when  chromium  hydroxide  is 
dissolved  in  it,  give  an  absorption-spedtrum  pradlically 
identical  with  that  given  by  propionic  or  butyric  acids 
when  similarly  treated.  Yet  it  is  so,  for  I  repeated  the 
experiment  with  three  different  specimens  of  chromium 
hydroxide  without  any  different  result  ;  nor  was  I  able 
to  observe  that  any  decomposition  of  the  acid  occurred. 
At  present  I  am  not  able  to  give  any  explanation  of  this 
remarkable  spedtroscopic  analogy. 

To  be  continued). 
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Balance  and  Weights. 

The  balance  and  weights  were  identical  with  those  used 
in  the  latter  part  of  the  investigation  upon  copper  (Proc. 
Amer.  Acad.  Arts  and  Sciences,  xxvi.,  p.  242),  hence  a 
further  description  of  them  is  unnecessary.  The  weights 
were  gently  and  carefully  rubbed,  and  again  standardised 
with  reference  to  each  ether  ;  a  proceeding  which  yielded 
values  essentially  identical  with  the  two  previous  standard¬ 
isations.  The  first  ten-gramme  weight  was  also  com¬ 
pared  from  time  to  time  with  the  platinum  weight  which 
had  been  carefully  standardised  in  Washington  ( loc .  cit.) 
in  order  to  test  its  constancy. 

True  Grammes. 

Odt.  18,  1891  Ten-gramme  weight  =  10-00023 
May  16,  1892  ,,  ,,  =  10-00023 

Nov.  1,  1892  ,,  ,,  =  10-00022 

Nov.  2,  1892  ,,  ,,  =  10-00020 


*  Proceedings  of  the  American  Academy  of  Arts  and  Sciences, 
vol.  xxviii. 


The  second  ten -gramme  weight,  which  was  much  less 
used,  remained  quite  constant  in  value. 

Throughout  the  present  investigation  the  method  of 
weighing  by  tares  was  universally  adopted.  A  vessel  to 
be  weighed  was  placed  upon  the  left  hand  scale  pan, 
balanced  with  common  gilded  weights,  and  then  replaced 
by  a  similar  vessel  which  weighed  a  few  milligrms.  less. 
The  exabt  amount  of  this  extra  tare  having  been  deter¬ 
mined  with  the  rider,  the  counterpoise  was  replaced  by  the 
original  vessel  and  the  rider  removed,  in  order  to  deter¬ 
mine  if  the  centre  point  had  changed.  When  only  a 
slight  change  had  taken  place,  the  reading  for  the  counter¬ 
poise  was  compared  with  the  mean  of  the  two  readings 
for  the  original  vessel.  In  the  rare  cases  when  the  change 
exceeded  the  equivalent  of  the  thirtieth  of  a  milligrm.,  the 
vessels  were  alternately  substituted  for  each  other  until 
constancy  was  reached.  A  substance  to  be  weighed  was 
of  course  placed  in  such  a  tared  vessel,  and  after  substi¬ 
tution  the  deficiency  of  the  counterpoise  was  made  up 
with  standard  weights.  The  difference  between  the  tares 
on  the  left  hand  scale  pan  indicated  the  observed  weight 
in  air  of  the  substance  taken.  It  was  found  convenient 
to  tabulate  the  results  in  the  form  given  in  Table  below. 

The  lowest  right  hand  figure  represents  the  trne  weight 
of  the  substance  taken,  if  the  Sartorius  ten-gramme  weight 
is  taken  as  the  standard.  Reduced  to  the  Washington 
standard  the  value  becomes  1-80934  ;  but  this  last  cor¬ 
rection  is  in  no  case  applied  in  the  work  which  follows. 

The  method  used  in  the  case  of  hygroscopic  substances, 
and  most  other  precautions,  are  given  at  length  in  the 
paper  already  quoted.  In  weighing  a  crystallised  salt  it 
was  usually  necessary  to  weigh  the  crucible  while  filled 
with  ordinary  moist  air,  hence  the  counterpoise  crucible 
was  exposed  to  the  same  conditions. 

During  the  latter  part  of  the  investigation  the  balance 
was  kept  in  a  small  room  built  entirely  inside  of  the  main 
laboratory.  The  absence  of  outside  windows  in  the  small 
room  caused  a  notable  absence  of  air  currents  and  rapid 
changes  of  temperature,  while  its  glass  walls  supplied 
plenty  of  light. 

It  is  almost  needless  to  state  that,  while  the  weights  of 
the  apparatus  were  not  reduced  to  the  vacuum  standard, 
— on  account  of  the  method  of  weighing,  which  rendered 
such  redudion  unnecessary, — the  weight  of  every  sub¬ 
stance  used  was  correded  in  the  manner  shown  above  for 
the  difference  between  the  weight  of  air  displaced  by  it 
and  that  displaced  by  the  corresponding  brass  weights. 
Where  the  specific  gravity  of  the  substance  was  not 
already  accurately  known,  it  was  carefully  determined 
for  this  purpose. 

The  Spectroscopic  Detection  of  Calcium  and  Strontium 
in  the  Presence  of  Barium. 

In  the  course  of  the  search  for  a  typical  barium  salt  it 
became  important  to  determine  how  small  an  amount  of 
calcium  and  strontium  could  be  deteded  in  the  presence 
of  large  amounts  of  barium.  The  most  sensitive  method 
is  naturally  the  spedroscopic  one,  but  no  literature  giving 
the  degree  of  sensibility  seemed  to  be  at  hand. 

The  first  phase  of  the  problem  to  be  investigated  was 
the  determination  of  the  amount  of  calcium  and  strontium 
which  could  be  deteded  in  the  absence  of  barium.  Hence 
a  standard  solution  of  calcium  and  strontium  was  pre¬ 
pared  containing  o-8  m.grm,  of  each  metal  to  the  c.c. 
this  solution  was  successively  diluted  and  tested  by 
means  of  a  well  made  single  prism  spedroscope  with  an 


Weight  of  crucible  +  substance  . .  . . 

Weight  of  crucible  alone  . 

Wt.  of  substance,  cryst.  baric  bromide 


Common 

Tare: 

Cor.  to 

Weights  ; 

Standard  Wts. 

Standard 

Rt.  hand  pan. 

L.  hand  pan. 

Weights. 

Grms. 

Grms. 

M.grms. 

22-0890 

1-80986 

—  0-05 

20-2797 

0'0008l 

000 

1-8093 

1-80905 

Correded 

Correction 

True  Wt.  of 

Standard 

to 

Substance 

Weights. 

Vacuum. 

taken. 

Grms. 

M.grms. 

Grms. 

180981 

0-00081 

4-80900 

+  0-30 

1-80930 
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adjustable  slit.  A  drop  of  the  solution  was  supported 
upon  a  coil  of  wire  containing  o'oi8  c.c.,  similar  to  that 
suggested  by  Truchot  [Comp.  Rend.,  lxxviii. ,  1022)  and  so 
ably  used  by  Gooch  and  Hart  (American  Journal  oj 
Science,  [3],  xlii.,  448) ;  the  writer  is  much  indebted  to 
this  paper  lor  valuable  hints.  No  attempt  at  quantitative 
analysis  was  made,  the  present  problem  being  merely  the 
determination  of  the  limit  of  visibility. 


Dilution. 

Results. 

Weight  of  Ca  and  Sr 
vapourised. 

Observations. 

Solution 

I 

Water. 

O 

M.grms. 

o'oi4 

Brilliant. 

I 

5 

o-oo3 

>  » 

I 

10 

o'ooi4 

Very  plainly  visible. 

I 

20 

00007 

»»  1) 

I 

40 

o'oooq 

Plainly  visible. 

I 

100 

o-oooi4 

Both  visible. 

I 

200 

0  00007 

Both  scarcely  visible. 

I 

400 

000004 

Both  invisible. 

Hence  seven  hundred-thousandths  of  a  m.grm.  is  about 
the  limit  of  visibility  under  these  conditions.  It  is 
remarkable  that  this  result  should  be  essentially  identical 
with  Bunsen’s  result  obtained  by  a  different  method 
(compare  Vogel’s  “  Spedtralanalyse  irdischer  Stoffe,” 
1877,  pp.  92,  94). 

It  has  long  been  known  (compare  Vogel's  “  Spedtral- 
analyse  irdischer  Stoffe,”  1877,  p.  99)  that  the  best 
method  for  detedting  small  quantities  of  strontium  and 
calcium  in  the  presence  of  barium  is  to  evaporate  the 
the  solution  of  the  chlorides  to  small  bulk,  precipitate 
most  of  the  baric  chloride  by  means  of  alcohol,  and  test 
the  filtrate.  From  this  filtrate,  by  means  of  two  or  three 
repetitions  of  the  fradtionation  with  alcohol,  it  is  possible 
to  eliminate  nearly  all  the  barium.  It  is  evident,  on  the 
other  hand,  that  if  the  precipitate  is  dissolved  and  re¬ 
precipitated  several  times,  all  the  calcium  and  strontium 
must  go  into  the  mother  liquors.-  This  is  one  of  the  most 
rapid  methods  of  obtaining  pure  baric  chloride  ;  it  served 
for  the  preparation  of  the  material  used  in  the  succeeding 
experiments. 

In  the  first  expeiiment  half  a  m.grm.  of  calcium  was 
added  to  the  solution  of  three  grms.  of  very  pure  baric 
chloride.  Upon  the  usual  fractional  treatment  a  most 
brilliant  calcium  spedtrum  was  obtained  from  the  mother 
liquor.  One-fifth  of  a  m.grm.  of  calcium  in  another 
experiment  gave  similar  results.  For  a  third  experiment 
one-fiftieth  of  a  m.grm.  each  of  calcium  and  strontium 
was  added  to  five  grms.  of  crystallised  baric  chloride. 
The  mother  liquor  from  the  first  precipitation  by  alcohol 
was  evaporated  to  dryness  and  extradled  with  alcohol. 
Calcium  was  very  evident  in  the  extradt,  but  no  trace  of 
strontium.  The  reason  for  the  apparent  absence  of  the 
latter  metal  is  to  be  found  in  the  fadt  that  the  mother 
liquor  was  evaporated  to  dryness.  To  prove  this,  the 
same  amount  of  materials  were  fractionally  precipitated 
three  times,  and  a  very  evident  strontium  spedtrum  was 
given  by  the  last  mother  liquor.  In  the  fifth  trial,  only 
one  two-hundredth  of  a  m.grm.  of  strontium  was  used. 
Upon  three  fradtionations  no  strontium  could  be  detected, 
but  upon  dissolving  and  re-precipitating  each  of  the 
precipitates  once  more  a  faint  test  for  the  metal  was 
found  in  the  final  mother  liquor.  This  is  evidently  about 
the  limit  so  far  as  strontium  is  concerned.  Calcium  may 
be  detected  when  it  is  present  in  quantities  much  less 
than  the  two-hundredth  of  a  m.grm.,  because  of  the  ready 
solubility  of  its  chloride  in  alcohol.  The  baric  chloride 
used  gave  no  trace  of  the  calcium  or  strontium  lines  after 
most  careful  fradtionation.* 

From  these  experiments  it  maybe  concluded  that  when 
a  baric  salt  shows  no  trace  of  the  allied  metals  upon  the 


treatment  just  described,  it  does  not  contain  a  weighable 
amount  of  them.  Nevertheless,  in  the  work  which 
follows,  the  purification  was  usually  continued  long  after 
the  visible  traces  of  strontium  and  calcium  hacf  been 
eliminated. 

(To  be  continued). 
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AND  JUDICIAL  DECISION  ON  PORTIONS  OF 
ANIMAL  ORGANISMS  INTENDED 
FOR  HUMAN  FOODS.* 

By  WILHELM  EBER. 

(Concluded  from  p.  222). 

If  fumes  were  present  the  gaseous  column  becomes  clear 
in  five  to  ten  minutes,  and  the  glass  after  careful  shaking 
is  ready  for  another  test.  Such  a  glass  may  serve  for 
many  hundred  trials  without  requiring  a  renewal  of  the 
liquid.  A  renewal  is  necessary  as  soon  as  the  inner  sides 
of  the  glass  have  become  dirtied,  or  parts  of  the  specimen 
have  fallen  into  the  liquid,  or  the  reagent  is  spoiled.  The 
last  is  the  case  as  soon  as  a  drop  of  pure  water  placed  on 
the  glass  produces  a  mist,  or  ammonia  no  longer  forms  a 
cloud. 

(e)  The  reaction  is  ascertained  by  pressing  a  narrow 
slip  of  moistened  litmus  paper  upon  the  specimen  by 
means  of  a  clean  knife  (not  the  fingers,  which  have  often 
an  acid  readtion).  After  ten  minutes  the  papers  are  lifted 
off  the  objedt,  laid  upon  white  paper,  and  compared  with 
another  slip  of  the  original  litmus  paper,  also  moistened. 

3.  Condition  Internally. 

(a)  The  surface  is  washed  clean  from  any  adhering 
deposit. 

(b)  A  deep  sedtion  is  made  extending  at  least  to  the 
middle  of  the  objedt,  or  the  interior  is  laid  bare  in  some 
other  manner. 

(c)  Colour  and  general  appearance  of  the  recent  sedtions 
(escape  of  gas-bubbles  ?). 

(d)  The  odour  is  ascertained  on  an  unobjedtionable 
portion  of  the  specimen  which  has  not  come  in  contadt 
with  any  other  portion. 

(e)  The  readtion  is  determined  with  litmus  paper. 

(/)  Ammonia  test  for  putridity. 

(g)  Consistence. 

(h)  Change  of  freshly-cut  surfaces  on  exposure  to  air. 

(/)  Boiling  test.  It  is,  in  general,  applied  only  to 

salted  or  pickled  meat  in  order  to  ascertain  if  such  meat 
is  thoroughly  pickled  (permanence  of  red  colour  after 
boiling,  firm  consistence),  and  whether  odours  not  per¬ 
ceptible  in  the  cold  are  evolved  on  heating. 

(/)  Test  for  hydrogen  sulphide. 

The  diagnosis  may  indicate  : — 

1.  Simple  acidity.  Faintly  acid  or  amphoteric  readtion, 
specific  odour  of  the  animal  species,  no  ammoniacal 
fumes. 

2.  Acid  fermentation.  Strongly  acid  readtion,  no 
ammoniacal  fumes. 

3.  Putridity.  Readtion  alkaline,  amphoteric,  or  neutral. 
(Traces  of  grey  mist  which  disappear  in  passing  from  the 
glass  rod  to  the  level  of  the  liquid  are  unmeaning).  The 
specimen  is  putrid  if  the  decomposition  indicated  by  the 
ammonia  test  has  reached  such  a  height  that  the  portions 
affedted  cannot  be  separated  from  the  remainder. 

4.  Mixed  processes.  Readtion  acid,  ammoniacal  fumes. 
In  pradtice  such  processes  are  pronounced  incipient  putre- 
fadtion. 

5.  Decompositions  of  indefinite  charadter.  No  adtion 
upon  litmus  paper  ;  merely  changes  of  colour,  ( e.g ., 
luminosity  in  the  dark)  in  odour  and  consistence.  In¬ 
cludes  foods  of  inferior  value. 


*  A  trace  of  sodium  was  always  found  in  even  the  purest  specimens. 
It  is  probable  that  this  trace  was  derived  from  the  air  during  the 
course  of  fractional  treatment  necessary  to  eliminate  the  barinm. 
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BACTERIOLOGICAL 


ON  A 

NEW  METHOD  FOR  THE 

EXAMINATION  OF  WATER. 

By  A.  B.  GRIFFITHS,  Ph.D.,  F.R.S.E.,  F.C.S.,  &c. 
Introduction. 

The  study  of  microbes  is  not  only  of  the  greatest  value 
to  the  pathologist  and  physician,  but  concerns  the  chemist 
sanitarian,  brewer,  manufacturer,  and  agriculturist ;  n 
fact,  it  concerns  all,  for  there  is  not  a  moment  of  our 
in  which  we  are  not  in  contact  with  the  unseen 
v  of  organic  forms.”  It  may  be  said  that  microbes 
omnipresent,— that  they  are  always  present  in  water, 
and  soil.  Their  numbers  vary,  however,  with  the 


lives 
mist 
are 

nature  of  the  water,  air,  and  soil;  the  time  of  the  year 
and  various  climatic  conditions  also  influence  their  rate 

of  increase.  ,  .  . 

Although  in  the  present  paper  we  deal  with  the  micro- 
bian  examination  of  water,  it  may  be  stated  that  many 
microbes  present  in  water  are  also  found  in  the  air  and 
soil.  The  state  of  the  atmosphere  influences  to  a  certain 
extent  the  number  of  microbes  present  in  water.  For 
instance,  after  a  considerable  amount  of  rain  the  atmo- 
sphere  contains  fewer  microbes  than  it  does  in  fine 
weather ;  but,  on  the  other  hand,  livers  and  natural 
waters  generally  contain  (as  a  rule)  larger  numbers  of 
microbes  in  wet  than  in  fine  weather.  Then,  again, 
water  percolating  through  soil  or  strata  rich  in  microbes 
(such  as  surface  waters),  or  water  polluted  with  sewage, 
contains  larger  numbers  of  microbes  than  that  derived 
from  deep-seated  springs,  or  from  a  non-polluted  source. 

In  addition  to  the  above  mentioned  conditions  the 
number  of  microbes  in  any  water  depends  upon  the 
amount  of  organic  matter  present.  A  water  rich  in 
organic  matter  always  contains  a  larger  number  of 
microbes  (in  a  given  volume)  than  a  water  almost  fiee 
from  such  matter;  but  if  the  organic  matter  is  rapidly 
converted  by  oxidation  into  the  ultimate  products  of 
decomposition,  the  ordinary  microbes  of  putrefaction  are 
no  longer  able  to  obtain  the  necessary  material  for  sub¬ 
sistence  ;  nevertheless,  the  true  water  microbes,  according 
to  Meade  Bolton  (Zeit.fur  Hygiene,  Bd.  i.,  p.  76)  and 
others,  can  still  flourish  and  even  multiply  in  distilled 
water.  But,  as  Prof.  P.  F.  Frankland  (Journ.  Soc,  Chem. 
Ind.,  1887,  vol.  vi.)  justly  remarks,  “it  should  be  observed 
that  when  it  is  stated  that  an  organism  has  multiplied  in 
distilled  water,  it  must  be  understood  that  this  multipli¬ 
cation  has  doubtless  taken  place  at  the  expense  of  those 
traces  of  organic  matter  which  must  of  necessity  be 
present  in  experiments  of  this  kind.” 

As  the  baderiological  examination  of  water  has  now 
come  to  be  a  subject  of  great  importance,  I  venture  to 
describe  a  new  baderiological  method  for  examining  any 
sample  of  water ;  but  before  doing  so  it  will  be  interesting 
to  allude  to  the  methods  in  use  for  the  same  purpose. 

Methods  for  Examining  Waters  for  Microbes. 

The  principal  methods  used  for  the  qualitative  exami¬ 
nation  of  water  for  microbes  are  those  of  Prof.  J.  Burdon 
Sanderson  (Reports  of  the  Medical  Officer  of  the  Privy 
Council,  1870)  and  the  late  Dr.  R.  Angus  Smith  ( The 
Sanitary  Record,  1883,  p.  344),  while  the  methods  used 
for  the  quantitative  examination  of  water  for  microbes 
are  (1)  the  plate-cultivation  process,  introduced  by  Dr. 
R.  Koch  (Mittheilungen  aus  dem  Kaiserliclien  Gesund • 
heitsamte,  Bd.  1)  in  1881,  and  (2)  the  process  of  fradional 
cultivation  in  bouillon  or  other  liquid  media,  which  is 
largely  used  by  M.  Miquel*  and  other  French  authorities. 

1.  The  Plate-Cultivation  Method. — This  method  con¬ 
sists  in  taking  a  known  small  quantity  (say  1  c.c.)  of  the 
water  and  mixing  it  with  melted  nutrient  gelatin  (sterile) 

*  “  Annuaire  de  l’Observatoire  de  Montsouris,”  1877-91 ;  and  his 
“  Manuel  Prat:que  d'Analyse  BaCteriologique  des  Eaux,”  1891. 


contained  in  a  stock-tube.*  After  shaking  the  mixture  it 
is  rapidly  poured  out  upon  a  sterilised  glass  plate,  then 
allowed  to  solidify,  and  finally  placed  in  a  damp  chamber 
kept  at  about  220  C.  After  a  few  days’  incubation, 
colonies  make  their  appearance  on  and  in  the  layer  of 
crelatin.  The  gelatin  plates  are  inspected  every  twenty- 
four  hours,  until  the  day  when  one  or  more  of  the  colonies 
overlap  one  another,  or  until  liquefaction  of  the  gelatin 
destroys  the  solid  substratum,  and  with  it  the  collective 
seed-bed  of  microbes.  The  colonies  so  produced  are 
counted  by  means  of  the  eye  or  lens  with  the  aid  of 
Wolff hiigel’s  apparatus.  .  m 

2.  The  Fractional-Cultivation  Method. — This  method 
consists  of  two  operations  :  («)  the  dilution  process,  ( b ) 
the  distribution  of  bouillon  of  the  water  diluted.  To 
dilute  the  water  the  authorities  of  the  Laboratoire  de 
l’Observatoire  de  Montsouris  (where  this  method  is  largely 
used),  employ  flasks  varying  in  capacity  from  30  to  2000 
c.c.  These  flasks  are  covered  with  caps  containing  steril- 
ised  cotton-wool  plugs.  Each  flask  is  half  filled  with  a 
known  volume  of  distilled  water,  which  is  then  sterilised 
in  a  digester  for  more  than  an  hour  at  no0  C.  After 
of  the  water  under  investigation,  it  is  diluted 


with  from  15  to  1000  c.c.  of  sterilised  water  ( i.e .,  accord¬ 
ing  to  its  richness  in  microbes),  and  then  1  c.c.  of  the 
diluted  sample  is  taken  up  by  means  of  a  sterilised 
capillary  pipette.  This  quantity  of  water  is  distributed 
among  36  small  flasks  (each  15  c.c.  capacity)  containing 
sterilised  beef  bouillon.  After  the  sterilised  cotton-wool 
plugs  have  been  replaced,  all  the  flasks  are  placed  in  an 
incubator  at  30— 350  C.  during  a  period  of  at  least  fifteen 
days,  when  the  microbian  colonies  are  counted. 

It  is  stated  that  by  this  method  there  is  no  overlapping 
of  the  colonies,  and  a  much  higher  temperature  (during 
the  incubation)  can  be  used  with  liquid  than  with  solid 
media.  There  is,  however,  a  great  drawback  in  using  the 
fractional  method,  viz.,  that  the  colonies  undergo  move¬ 
ments  of  translation  ;  and  consequently  there  are  no 
means  of  preventing  the  overlapping  which  has  been 
alluded  to.  Moreover,  the  ptomaines,  &c.,  formed  during 
the  growth  of  some  microbes!  are  dissolved,  more  or  less, 
in  liquid  media,  but  not  so  when  solid  media  are  used, 
and  in  liquid  media  these  products  of  microbian  activity 
interfere  with  the  growth  of  some  microbes.  This  is  a 
phenomenon  which  I  have  frequently  observed. 

Concerning  the  disadvantage  of  the  low  temperature  at 
which  Koch’s  nutrient  gelatin  melts  (20°  C-.),  it  may  be 
stated  that  Professor  P.  F.  Frankland  (fourn.  Soc.  Chem. 
Ind.,  1885,  vol.  iv.)  has  found  that  by  using  150  grms.  of 
gelatin  instead  of  100  grms.,!  melting-point  of  the 
nutrient  gelatin  is  considerably  raised.  This  was  an 
important  modification  in  the  composition  of  Koch’s  solid 
medium,  which  I  have  taken  advantage  of  in  my  own 
investigations. 

There  is  no  doubt,  taking  into  consideration  the  pros 
and  cons,  that  Koch’s  method  is  superior  to  that  of 
fractional  cultivation  in  bouillon.  Even  M.  Miquel 
(“  Annuaire  de  l’Obsei vatoire  de  Montsouris,”  1889,  p. 
401),  who  uses  the  latter  method,  says  :  “  Cette  methode 
(de  M.  Koch)  est  simple  et  ties  elegante;  elle  rend 
surtout  de  iee!s  services  quand  il  importe  de  separer  les 
microbes  les  tins  d’avec  les  autres  ;  elle  permet  le  triage 
rapide  des  organismes  contenus  dans  les  eaux.” 

A  New  Method  for  the  Examination  of  Water. 

The  following  method,  which  I  am  desirous  of  bringing 
before  the  notice  of  chemists,  bacteriologists,  and  others, 
is  based  on  that  of  Dr.  W.  Hesse  for  the  examination  of 


*  If  the  original  sample  of  water  is  very  impure  (i.e.,  rich  in 
microbes),  it  should  be  first  diluted  with  sterilised  distilled  water. 

t  I  have  shown  that  some  microbes  of  putrefaction  are  capable  of 
giving  rise  to  ptomaines  in  artificial  media.  (See  Comptes  Rendiis, 
vol.  cx..  p.  416;  Bull.  Soc.  Chim.  Paris,  Series  3,  t.  7,  p.  33ai 
Ccntralblatt  fur  Bakteriologie,  Bd.  vii.,  p.  808  ;  and  the  references  to 
my  work  in  Gautier’s  “  Cours  de  Chimie,”  t.  3,  p.  268). 

}  The  original  quantity  per  litre,  as  used  by  Koch. 
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air  (Mittheilutigen  aus  dem  Kaiserlichen  Gesundheitsamte, 

Bd.  2). 

The  apparatus  used  in  this  new  method  is  illustrated 
in  Figs.  1  and  2.  After  having  collected  the  sample  of 
water  with  all  the  precautions  mentioned  by  Frankland 
(Journ.  Soc.  Cheni.  Ind.,  1885,  vol.  iv.),  1  c.c.  is  intro¬ 
duced  into  the  sterilised  pipette  a  by  sudion  at  c;  and, 
if  necessary,  this  sample  is  diluted  with  a  small  quantity 
of  sterilised  distilled  water  by  taking  oft  the  indiarubber 
tube  c,  and  sending  a  stream  of  sterilised  water  through 
the  tube  d  into  the  graduated  pipette  a.  The  taps  b  and 
c  being  closed,  a  current  of  sterilised  air  is  passed  to  the 
bottom  of  the  water  by  means  of  an  ordinary  hand  spray- 
producer  ( g ,  h).  This  causes  the  sample  of  water  to  pass 
up  the  tube  e,  and  finally  to  issue  as  a  fine  spray  through 
the  nozzle  i.  This  spray  is  distributed  over  the  surface 
of  a  glass  tube  (90  c.m.  X  5  c.m.)  which  has  previously 
been  coated  internally  with  a  thin  layer  of  nutrient 
gelatin. 

After  the  whole  of  the  water  has  been  sprayed  into  the 
tube,  which  is  pradically  an  easy  operation,  the  small 
glass  tube  in  is  hermetically  sealed,  and  the  long  culti¬ 
vation-tube  k  is  placed  in  an  incubator,  or  a  warm  place 
for  colonies  to  develop  (Fig.  3  shows  the  colonies).  The 
liquid  particles  introduced  into  the  cultivation-tube  k 
subside  immediately,  although  they  may  be  carried  to 
three  quarters  of  the  length  of  the  tube,  the  opposite  end 
of  which  is  plugged  with  sterilised  cotton-wool. 


The  whole  of  the  glass  portion  of  the  apparatus  is 
readily  sterilised  by  means  of  a  hot-air  steriliser,  and 
previously  washing  in  a  solution  of  mercuric  chloride 
(1  :  ioco),  alcohol,  and  sterilised  water.*  The  indiarubber 
portion  of  the  apparatus  is  sterilised  by  immersing  it  in 
a  solution  of  mercuric  chloride,  and  finally  in  sterilised 
water.  It  may  be  stated  that  the  air  from  g  h  passes 
through  a  tight  fitting  plug  of  sterilised  cotton-wool,/ 
(see  also  Fig.  2) ;  in  other  words,  it  is  filtered  by  this 
means,  and  the  influx  of  air  (through  the  apparatus)  is 
also  filtered  through  the  cotton- wool  plug  at  the  opposite 
end  of  the  cultivation-tube  (not  shown  in  the  figures). 
In  using  this  apparatus  the  stridest  attention  was  paid 
to  the  sterilisation  of  it  in  every  detail. 

By  this  method  I  have  obtained  the  following  average 
results,  which  are  compared  with  those  obtained  by  using 
Koch’s  method.  In  each  case  the  same  sample  of  water 
was  used.  (See  Table,  next  page). 

The  two  series  of  experiments  were  conduded  under 
similar  conditions, — that  is,  as  far  as  length  of  time  of 
incubation,  temperature,  composition  of  the  nutrient 
gelatin,  &c.  Concerning  this  method  it  may  be 
remarked  : — 

(1)  There  is  no  burying,  so  to  speak,  of  the  microbes 
in  the  medium  when  the  latter  is  melted,  as  is  the  case 


*  In  the  case  of  the  cultivation-tube  h  before  the  introduction  of 
the  nutrient  gelatin. 


Sulphocamphylic  Acid . 
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Colonies  from  Colonies  from 
1  c.c.  water  1  c.c.  water 


by  new  by  Koch’s 
Samples  of  water  collected  from —  method.  method. 

River  Thames  at  Richmond..  ..  6900  6200 

Serpentine  in  Hyde  Park,  London  21300  21160 

River  Irwell,  Manchester  ..  ..  8200  8100 

River  Medlock,  Manchester  . .  ..  15320  15260 

River  Seine,  Paris  (taken  near  In- 

stitut  de  France)  .  18400  17980 

River  Seine,  Paris  (taken  in  vicinity 

of  St.  Cloud) . 20300  20125 

River  Seine,  Rouen . 27200  26700 

Lake  in  the  Parc  des  Buttes 

Chaumont,  Paris .  32100  31900 

Lake  in  the  Parc  de  Montsouris, 

Paris .  343* 2 3 4 5 6o  33920 

River  Witham,  Lincoln .  11525  11050 

Rain-water .  644  620 

Pond  water  (stagnant),  Lincoln  ..  40960  40240 

River  Lea,  Birmingham . 14980  14560 


with  Koch’s  method,  the  small  particles  of  water  being 
deposited  on  the  solid  medium.  It  appears  that  some 
aerobic  microbes  perish  when  immersed  beneath  the 
surface  of  the  melted  gelatin  (Koch’s  method). 

(2)  The  microbes  deposited  on  the  solid  medium  grow 
and  multiply  on  the  spot  where  they  were  first  planted. 
There  is  not  the  smallest  movement  of  translation ; 
consequently  this  is  a  great  advantage  over  the  method 
of  fra&ional  cultivation  in  a  liquid  medium,  and  it  is 
more  accurate  than  Koch’s  method,  in  which  the  water 
is  introduced  by  means  of  a  pipette  into  the  melted 
gelatin,  whereby  many  microbes  may  become  crowded 
together  as  the  gelatin  solidifies. 

(3)  The  tube  remains  pradically  closed  against  any 
accidental  contamination  with  microbes  of  the  air.  This 
is  a  great  advantage  over  Koch’s  method,  for  in  the  latter 
method  such  contamination  is  possible  during  the 
preparation  of  the  plate  cultivation. 

(4)  The  sample  of  water  (of  known  volume)  is  intro¬ 
duced  dire&ly  into  the  sterilised  apparatus. 

(5)  By  gently  blowing  air  into  the  graduated  tube 
(after  spraying),  every  paiticle  of  moisture  is  sent  into 
the  tube  k. 

(6)  The  new  method  may  appear  to  be  favourable  for 
the  growth  of  aetobic  microbes,  and  unfavourable  for  the 
growth  of  anaerobic  microbes.  But  this  is  not  so;  for 
all  the  common  forms  peculiar  to  different  kinds  of  water* 
readily  make  their  appearance  when  this  method  is  used 

In  conclusion,  it  may  be  stated  that  this  method  has 
all  the  advantages  of  that  of  Koch,  in  addition  to  several 
others  which  have  already  been  mentioned. 

Explanation  of  the  Plate. 

Fig.  1  shows  the  general  arrangement  of  the  appa¬ 
ratus  when  ready  for  spraying  the  sample  of  water 
into  the  cultivation. tube.  The  indiarubber  balloon 
(")  IS  compressed  with  the  hand,  and  g  is  an 
air-receiver. 

Fig.  2  is  an  enlargement  of  f  in  Fig.  1,  and  shows 

the  way  of  fixing  the  cotton-wool  plug  for  filterino 
the  air.  D 

Fig.  3  shows  one  end  of  the  cultivation-tube  with 
colonies  after  several  days’  incubation. 


The  Chicago  Exhibition.— We  are  requested  to  sta 
that  the  New  York  Bedion  of  the  American  Chemic 
Bociety  has  appointed  a  Committee,  of  which  Dr.  1 
Lairington  Bolton  is  Chairman,  to  receive  distinguish, 
chemists  who  may  pass  through  New  York  on  their  w; 
to  or  from  Chicago.  Chemists  atriving  in  New  York  a 
requested  to  send  their  names  and  addresses  to  Profess 
Morriss  Loeb  University  of  the  City  of  New  York,  wl 
is  Secretary  of  the  Committee. 

macr)6  th#  aUlhor’s  “Manuai  of  Ba<aericli'gjV*p.2f?  (W.  Heir 
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(Concluded  from  p.  226). 

*2.  “  The  Interaction  of  Alkali  Cellulose  and  Carbon 
Disulphide  :  Cellulose  Thiocarbonates.”  By  C.  F.  Cross, 
E.  J.  Bevan,  and  C.  Beadle. 

Alkali  cellulose  has  been  further  investigated  by  the 
authors,  both  in  the  form  known  as  “  mercerised  ” 
cellulose  (cotton)  and  in  the  form  of  gelatinous  hydrates 
which  dissolve  in  alkaline  solutions.  The  corresponding 
benzoates  which  have  been  prepared  afford  evidence  as  to 
the  number  of  adive  OH  groups  ;  the  maximum  appears 
to  be  four,  cellulo  e  being  expressed  as  CI2H20Oi0. 

Cellulose  thiocarbonates  result  from  the  interadion  of 
alkali  cellulose  and  carbon  disulphide  in  the  molecular 
proportions  Ci2H20Oio  :  4NaOH  :  2CS2  :  30— 4oH20. 
The  produd  swells  up  enormously  on  treatment  with 
water,  and  finally  completely  dissolves,  but  undergoes 
change,  hydrated  cellulose  and  produds  of  interadion 
of  the  alkaline  hydrate  and  carbon  disulphide  being 
formed. 

From  the  study  of  the  composition  of  a  large  number 
of  these  produds,  the  authors  are  led  to  assign  to  the 
series  of  compounds  the  general  formula — 


cs<ox 

tb^SNa’ 


X  representing  the  cellulose  “residue”  or  rather  an 
alkali  cellulose  residue  or  radicle  of  variable  dimensions. 

These  thiocarbonates  of  cellulose  yield  solutions  of 
extraordinary  viscosity,  and  from  the  property  they 
possess  of  undergoing  change,  regenerating  cellulose, 
promise  extended  applications.  The  further  investiga¬ 
tion  of  the  compounds  is  in  progress. 

In  conclusion,  the  bearings  of  the  results  and  other 
recent  contributions  to  cellulose  chemistry  are  discussed 
with  reference  to  the  molecular  constitution  of  the  typical 
members  of  the  series. 


3.  “  Sulphocamphylic  Acid.”  By  W.  H.  Perkin,  jun. 
in  the  course  of  a  series  of  researches  on  camphoric 
acid  and  its  derivatives,  the  author  has  for  some  time 
been  engaged  in  submitting  to  detailed  examination  the 
sulphocamphylic  acid  which  Walter  ( Jahresb .,  xxi.,  272; 
xxiv.,  392)  first  prepared  by  heating  camphoric  acid  with 
sulphuric  acid.  In  the  formation  of  this  acid,  quantities 
of  carbonic  oxide  are  evolved,  the  decomposition  being 
apparently  represented  by  the  equation — 

Ci0Hi604+H2S04  =  C9Hi6S06  +  H20  +  C0. 

After  carefully  verifying  the  formula  of  sulpho¬ 
camphylic  acid  by  the  analysis  of  the  acid  and  of  some  of 
its  salts,  the  author  next  studied  the  behaviour  of  the  acid 
on  distillation.  When  small  quantities  of  the  acid  are 
rapidly  heated  in  small  retorts,  vigorous  decomposi¬ 
tion  takes  place,  a  small  quantity  of  a  colourless  oily 
substance,  which  soon  solidifies,  passing  over,  a  large 
amount  of  carbonaceous  matter  being  left  in  the  retort. 

After  re-crystallisation  from  formic  acid,  the  solid  pro¬ 
duct  melts  at  134 — 1350 ;  on  analysis  it  gives  numbers 
agreeing  with  the  formula  CgHI402,  and  is  a  monobasic 
acid,  its  formation  from  sulphocamphylic  acid  being 
apparently  represented  by  the  equation — 

C9Hl6S06  =  CgHI402  +  H2S04 ; 
it  yields  a  silver  salt  of  the  formula  CgHi3Ag02.  The 
acid  distils  with  only  slight  decomposition,  and  volati¬ 
lises  with  steam  ;  it  dissolves  in  cold  sulphuric  acid  with¬ 
out  decomposing,  but  on  warming  the  solution  at  90°  a 
sulphonic  acid  is  readily  formed  :  this  appears  to  be  re- 
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Magnesium  Diphenyl. 


generated  sulphocamphylic  acid,  but  no  analysis  of  the 
product  has  as  yet  been  carried  out. 

A  neutral  solution  of  the  sodium  salt  of  sulphocam¬ 
phylic  acid  is  readily  oxidised  by  potassium  permanganate 
at  o°,  forming  a  variety  of  products:  from  these  the 
author  has  succeeded  in  isolating  small  quantities  of  a 
beautifully  crystalline  compound,  melting  at  254°,  which 
on  analysis  was  found  to  possess  the  remarkable  formula 
Ci8H2207.  This  substance  is  a  dibasic  acid,  the  silver 
salt  having  the  formula  Ci8H2007Ag2  ;  when  heated  at 
140°  the  acid  loses  1  mol.  prop,  of  water,  and  is  converted 
into  a  compound  of  the  formula  CisH2006. 

The  dim ethy lie  salt,  prepared  by  treating  the  compound 
of  the  formula  Ci8H  2207  with  methyl  alcohol  and  sul¬ 
phuric  acid  has  the  formula  C20H  2406,  instead  of 
C20H2607  as  might  have  been  expedted. 

The  compound  of  the  formula  Ci8H2207  affords  a 
dihydroxime,  Ci8H22N206,  which  crystallises  from  ether 
in  scales  which  do  not  melt  at  250°.  Excess  of  acetic 
anhydride  converts  this  hydroxime  into  a  monoacetate, 
Ci8H2iN206(C2H302),  m.  p.  195°.  By  the  adtion  of 
phenylhydrazine  it  is  converted  into  a  dihydrazone, 
C30H34N405  ;  this  compound  crystallises  from  acetic  acid 
in  brilliant  red  prisms  which  decompose  at  232°, 

The  acid  of  the  formula  Ci8H2207  is  readily  reduced  by 
sodium  amalgam,  combining  with  2  atoms  of  hydrogen 
and  losing  1  mol.  of  water,  the  product  having  the  com¬ 
position  Ci8H2406.  This  reduction  produdt  is  a  dibasic 
acid,  which  does  not  melt  at  300°  ;  the  silvey  salt, 
CisH22Ag206,  was  analysed. 

Among  the  many  remarkable  decompositions  of  the 
substance  of  the  formula  Cj8H2207,  the  investigation  of 
which  is  not  concluded,  the  behaviour  of  this  acid  towards 
sulphuric  acid  is  perhaps  the  most  interesting.  The  acid 
readily  dissolves  in  concentrated  sulphuric  acid  ;  if  the 
solution  be  warmed  at  90 — 95°  decomposition  rapidly 
takes  place,  and  on  pouring  the  produdt  into  water  a 
yellow  flocculent  substance  separates,  which  is  a  new 
monobasic  acid  of  the  formula  CgHI003;  the  formation 
of  this  acid  may  be  represented  by  the  equation — 

Ci8H2807  =  aC9Hio03  +  H30. 

A  careful  investigation  of  this  compound  has  proved 
that  it  is  a  hydroxy metaxylenecarboxylic  acid  of  the  con¬ 
stitution  represented  by  the  formula — 


COOH 


CH3 


In  the  course  of  the  prolonged  investigation  of  this  acid 
which  was  necessary  before  its  constitution  could  be 
determined,  the  following  derivatives  were  prepared  and 
analysed  : — 

Silver  salt,  C9H903Ag  ;  dimethylic  salt, — 
C9H802(0CH3)-CH3 

(oil) ;  methylic  salt,  C9H802(0H)-CH3  (m.  p.  1490)  ;  iso- 
methylic  salt,  C9H802(0CH3)H  (m.  p.  171°)  ;  diethylic 
salt,  C9H802(0C2H5)-C2Hj  (m.  p.  510)  ;  ethylic  salt, 
CqH802(0H)-C2H5  (m.  p.  135°)  ;  isoethylic  salt, 

C9H802(0C2H5)H  (m.  p.  1 740) . 

A  dmitro-acid  of  the  formula  CgHs(N02)203,  formed  by 
the  adtion  of  nitric  acid ;  this  crystallises  in  yellow 
needles  which  melt  at  203 — 205° ;  it  behaves  as  a  dibasic 
acid,  giving  a  silver  salt  of  the  formula — 

CgH(jAg2(N02)203. 

When  exposed  to  the  adtion  of  bromine  vapour,  it  is 
converted  into  a  dibromo-derivative,  C9H8Br203,  which 
crystallises  in  colourless  prisms  and  melts  at  205°. 

The  isomethylic  salt  is  readily  oxidised  by  an  alkaline 
solution  of  potassium  permanganate,  yielding  a  substance 
of  the  formula  C7H3(OCH3)(COOH)2,  which  crystallises 
in  colourless  needles  melting  at  250°.  When  heated  with 
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a  fuming  solution  of  hydrogen  iodide,  this  dibasic  acid  is 
readily  decomposed,  yielding  the  corresponding  phenolic 
compound,  C7H5(OH) -(COOH)2,  which  on  investigation 
has  proved  to  be  identical  with  the  hydroxy  methy  Here- 
phthalic  acid  of  the  formula  — 

OH  :  C02H  :  Me  :  C02H  =  1  :  2  :  4  :  5, 
prepared  by  Jacobsen  (Ber.,  xvi.,  191).  This  result  proves 
that  the  acid  of  the  formula  C9HI0O3  has  the  constitution 
assigned  to.it  above,  i.e. ,  that  of  hydroxymetaxylene- 
carboxylic  acid  (COOH  :  CH3  :  CH3  :  OH  =  1  :  2:4:5). 

The  author  hopes  in  a  short  time  to  be  able  to  publish 
the  details  of  these  and  many  other  experiments  not 
mentioned  in  this  abstract,  and  to  be  in  a  position  to  ex¬ 
plain  the  relationship  between  the  compounds  represented 
by  the  formulae  Cl8H2207  and  C9Hio03  ;  as  also  to  sug¬ 
gest  a  constitutional  formula  for  sulphocamphylic  acid. 

4.  “  Magnesium  Diphenyl."  By  Lothar  Meyer. 

W.  R.  Hodgkinson,  in  a  recent  note  ( Proc .  Client.  Soc.. 
1893,  P-  8°).  refers  to  a  substance  not  yet  obtained  pure 
which  he  suggests  may  be  magnesium  phenyl ;  this  in. 
duces  me  to  state  that  magnesium  diphenyl  was  prepared 
in  my  laboratory  last  year  by  Hermann  Fleck,  and 
described  by  him  in  his  inaugural  dissertation  (“  Ueber 
Magnesium  Alkyle”;  Tubingen,  1892),  and  that  an 
account  of  his  work  will  be  published  in  Liebig’s 
Annalen. 

Magnesium  diphenyl,  MgEt2,  is  obtained  by  the  inter¬ 
action  of  magnesium  and  mercury  diphenyl  at  200—210° 
in  the  form  of  a  very  voluminous  powder,  insoluble  in  all 
ordinary  liquids,  but  soluble  in  a  mixture  of  ether  and 
benzene.  It  is  spontaneously  inflammable;  on  slow 
oxidation  it  yields  a  phenate;  water  converts  it  into  ben¬ 
zene  and  magnesium  hydrate;  it  affords  bromobenzene 
and  magnesium  bromide  on  treatment  with  bromine,  tri- 
phenylmethane  on  treatment  with  benzal  chloride,  and 
diphenylphosphine  chloride  and  more  complex  compounds 
when  subjected  to  the  adtion  of  phosphorous  chloride.  It 
has  the  advantage  over  mercury  diphenyl  that  it  readily 
exchanges  both  phenyls  for  other  radicles,  and  does  not 
yield  a  compound  corresponding  to  mercury  phenyl 
chloride.  The  study  of  the  magnesium  alkyls  is  being 
continued  in  the  Tubingen  Laboratory. 

5.  “  The  Formation  of  Pyridine  Derivatives  from 
Unsaturated  Acids."  By  S.  Ruhemann,  Ph.D. 

An  account  is  given  of  the  continuation  of  previous 
work  by  the  author  on  the  same  subjedt.  It  is  now  shown 
that  ethylic  methyldicarboxyglutaconate  is  converted  by 
aqueous  ammonia  into  methylmalonamide  and  ethylic 
amidoethylenedicarboxylate,  and  that  phenylhydrazine 
adts  on  it,  forming  ethylic  methylmalonate  and  the  ammo¬ 
nium  compound  of  the  pyrazolon, — 

,CO'CCOOC2H5 
C6H5N<  || 

\NH-CH 

which  has  been  previously  described. 

Ethylic  methylglutaconate  is  converted  by  the  adtion  of 
aqueous  ammonia  into  ji-methy l- aa -dihydroxy pyridine  ; 
on  reduction  with  zinc  dust,  the  compound  furnishes 
/3-picoline;  on  oxidation  with  ferric  chloride,  it  affords  a 
yellow  colouring  matter. 

Ethylic  ethyldicarboxylglutaconate  is  converted  by 
aqueous  ammonia  into  cthylmalonamide  and  ethylic 
amidoethylenedicarboxylate  ;  and  by  phenylhydrazine 
into  a  pyrazolon  and  ethylic  ethylmalonate. 

When  heated  with  aqueous  ammonia  in  a  closed  tube 
at  ioo°,  ctliylic  ethylglutaconate  is  converted  into  ethylic 
dihydroxypyridine,  which  yields  a  yellow  colouring 
matter,  probably  a  bydroxyquinone,  on  oxidation  with 
ferric  chloride. 

6.  “  Chlorinated  Phenylhydrazines."  Part  II.  By 
J .  T.  Hewitt,  Ph.D. 

The  author,  in  continuation  of  his  previous  work, 
describes  the  sulphate  and  oxalate  of  orthochlorophenyl - 
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hydrazine.  Unlike  the  meta-  and  para-derivatives,  this 
hydrazine  does  not  form  a  urazole  when  heated  with 
biuret.  The  ethylic  salt  of  the  hydrazone  of  pyruvic  acid 
occurs  in  yellow  needles  melting  at  68°,  not  at  i68Q  as 
previously  stated  ;  it  is  insoluble  in  alkalis. 

Metachlorophenylhydrazine,  which  has  been  prepared 
and  described  by  Willgeiodt  and  Muhe,  forms  a  crystal¬ 
line  hydrochloride ,  sulphate,  and  nitrate.  A  solution  of 
the  hydrochloride  and  potassium  cyanate  interact  to  form 
a  semicarbazide  melting  at  155° ;  the  corresponding  thio- 
semicarbazide  is  obtained  when  phenyl  mustard  oil  is  used. 
The  hydrazine  furnishes  a  urazole  when  heated  with 
biuret. 

The  metachlorophenylhydrazone  of  benzaldehyd  crys¬ 
tallises  in  colourless  needles  melting  at  133— 1340 ;  the 
corresponding  hydrazone  of  pyruvic  acid  is  crystalline, 
and  melts  at  163°. 

Parachlorophenylhydrazine  is  also  shown  to  form  a 
similar  semicarbazide  and  hydrazones  of  benzaldehyd  and 
pyruvic  acid. 

7.  “  The  Oxidation  of  Tartaric  Acid  in  Presence  of 
Iron.”  By  H.  J.  H.  Fenton,  M.A. 

If  a  small  quantity  of  hydrogen  peroxide  be  added  to  a 
solution  of  tartaric  acid  containing  a  trace  of  ferrous  salt, 
a  yellow  colour  is  produced  which  changes  to  violet  on 
adding  alkali  ;  an  excess  of  the  peroxide  must  be  avoided. 
As  other  organic  acids  do  not  behave  in  this  manner,  the 
interaction  may  be  utilised  in  detecting  tartaric  acid.  The 
violet  colour  is  discharged  by  acids,  sulphuric  acid  pro¬ 
ducing  a  transient  green  colouration,  and  is  reproduced 
by  alkali. 

The  compound  which  gives  the  colour  with  ferric  salts 
is  crystalline,  and  appears  to  be  represented  by  the 
formula  C2H203.  It  is  best  obtained  by  dissolving 
tartaric  acid  in  a  limited  quantity  of  boiling  water,  and 
then  adding  about  2\jth  of  its  weight  of  reduced  iron  ;  the 
liquid  is  then  heated  until  clear.  After  the  solution  has 
been  well  cooled,  hydrogen  peroxide  is  carefully  added 
drop  by  drop,  the  temperature  being  maintained  constant 
until  the  liquid  is  nearly  black ;  slightly  hydrated  phos¬ 
phoric  oxide  is  next  added  in  small  quantities  at  a  time, 
the  mixture  being  still  well  cooled,  and  finally  the  com¬ 
pound  is  extraded  with  ether.  The  ether  is  then  distilled 
off,  and  the  residue  mixed  with  cold  water;  the  resulting 
white  powder  is  washed  with  a  small  quantity  of  cold 
water.  The  compound  is  a  powerful  reducing  agent,  and 
behaves  as  a  ketone  with  phenylbydrazine,  hydroxyl- 
amine,  and  hydrogen  cyanide.  The  author  is  further  in¬ 
vestigating  the  properties  and  constitution  of  the  produd 
in  question. 


8.  “  The  Inertness  of  Quicklime.”  By  V.  H.  Veley. 

The  conditions  under  which  calcium  carbonate 
formed  from  lime  and  carbon  dioxide  have  been  invest 
gated  by  Debay,  Raoult,  and  Birnbaum,  with  Mahn  :  b 
the  experiments  of  these  authors  are  neither  described 
detaii,  nor  were  they  made  under  comparable  condition 

I  he  experiments  recorded  in  the  paper  were  condudt 
on  a  much  larger  scale  than  heretofore,  and  the  amou 
of  combination  between  the  lime  and  carbon  dioxide  ; 
dependent  on  the  conditions  (1)  of  moisture,  (2)  of  ten 
perature,  is  investigated.  It  is  shown  that  the  combin 
tion  is  incomplete,  not  only  with  lime  to  which  11  n 
cent  of  water  is  added,  but  even  with  the  hydrate  :  tl 
presence  of  10  per  cent  free  water  in  the  hydrate  increas 
the  absorptive  power  nearly  fourfold.  Dry  carbon  dioxh 
combines  with  lime  to  a  slight  extent  at  300°,  to  a  great 
degree  at  350  and  fairly  completely  at  420°  (melting  poi 
of  zinc  ;  cf.  Birnbaum  and  Mahn).  0  P 

f-omheiim°pndltlanS  ?f.the  formation  of  calcium  sulphi 
n  ,  and  sulphur  dioxide  have  been  studied  1 
Birnbaum  and  Wittich,  who  do  not,  however  give  ai 
quantitative  results.  ever,  give  ai 

It  is  here  shown  that  lime  and  sulphur  dioxide  whi 

i  “t"?  at  »b°">  300’,  and  morecompiete 

at  352  ,  but  at  a  higher  temperature  the  resulting  sulphi 


is  decomposed  into  sulphate  and  sulphide,  and  by  the 
interaction  of  the  latter  and  the  sulphur  dioxide  sulphur 
is  formed. 

There  is  a  great  similarity  in  the  behaviour  of  dry  car¬ 
bon  and  sulphur  dioxide  as  regards  the  amounts  of  them 
absorbed  by  lime  under  the  same  conditions  of  tempera¬ 
ture.  Incidentally  it  is  noted  that  quicklime  does  not 
absorb  nitrous  fumes  at  ordinary  temperatures. 

It  is  proposed  to  continue  these  investigations. 

9.  “  The  Products  of  the  Interaction  of  Tin  and  Nitric 
Acid.”  By  C.  H.  H.  Walker. 

This  investigation  is  a  continuation  of  the  investiga¬ 
tions  of  Veley  on  the  conditions  of  the  interactions  of 
metals  and  nitric  acid. 

Since  the  work  was  commenced,  a  paper  by  Clemente 
Montemartini  on  the  same  subject  has  appeared. 

It  is  generally  stated  in  manuals  on  chemistry  that 
metallic  tin  dissolves  in  nitric  acid,  forming  both  a 
stannous  and  stannic  salt,  according  to  the  conditions  of 
temperature  and  concentration  of  acid,  but  it  does  not 
appear  that  this  statement  is  based  on  quantitative  in¬ 
vestigations. 

In  the  paper  determinations  are  given  of  the  amounts 
of  stannous  salt  formed  according  to  the  conditions  of  (1) 
mass  of  metallic  tin  ;  (2)  temperature  ;  (3)  concentration 
of  acid.  It  is  shown  that  the  proportion  of  stannous  salt 
formed  is  but  little  affetffed  by  the  mass  of  tin,  and  in  the 
case  of  dilute  acids  by  increase  of  temperature,  but  with 
more  concentrated  acids  the  effebt  is  more  marked,  so  that 
an  alteration  of  a  few  degrees  reduces  the  amount  of 
stannous  salt  to  nil.  Increase  of  concentration  of  acid, 
other  conditions  remaining  the  same,  decreases  the  pro¬ 
portion  of  stannous  salt.  The  white,  or  yellowish  white, 
substance  deposited  from  fairly  concentrated  solutions  is 
a  hydrated  stannic  nitrate  of  rather  indefinite  composition 
(cf.  Clemente  Montemartini).  The  average  value  of  a 
number  of  analyses  corresponding  most  nearly  with  a 
formula  Sn(N03)(0H)3.  The  substance  appears  to 
slowly  decompose  on  exposure,  so  that  the  composition 
varies  not  only  with  the  time  elapsing  between  its  pro¬ 
duction  and  analysis,  but  also  according  to  the  method  of 
purification  adopted  to  eliminate  nitric  acid. 


10.  “  Interaction  of  Thiourea  and  some  Haloid  Deriva¬ 
tives  of  Fatty  Acids.”  By  Augustus  E.  Dixon,  M.D. 

On  warming  thiourea  with  dichloracetic  acid,  either 
alone  or  in  solution  (in  water  or  in  dilute  spirit),  hydrogen 
chloride  is  evolved,  sulphur  and  thiohydantoic  acid  are 
deposited  and  the  filtered  solution  on  standing  yields 
orthorhombic  crystals  of  thiohydantoin  hydrochloride. 
The  formation  of  this  latter  substance  may  be  expressed 
in  the  following  manner:  — 

/S— ch3 

2CSN2H4+  CHCl4-COOH=  NH:C(  |  + 

^NH'CO’HCl 

+  HC1  +  S  +  H20  +  CH-NH2. 

In  the  case  of  trichloracetic  acid,  complete  decom¬ 
position  occurs,  carbonic  anhydride,  hydrogen  chloride, 
hydrogen  sulphide,  sulphur,  and  chloroform  being  pro¬ 
duced.  Ethylic  trichloracetate  in  boiling  alcoholic  solu¬ 
tion  has  scarcely  any  action. 

a-Monochlor-  (or  brom-)  propionic  acid  and  thiourea 
readily  interact,  yielding  the  hydrochloride  (or  hydro¬ 
bromide)  of  metbylthiohydantoin, 


NH:C 


-CH-CH, 


'NH-CO 


Mie..atter  compound,  separated  from  its  salts  by  caustic 
alkali,  crystallises  from  alcohol  in  brilliant,  vitreous 
prisms  ;  it  melts  at  205° — 206°  (uncorr.),  but  is  decom¬ 
posed.  It  is  not  desulphurised,  either  by  treatment  with 
silvei  salts  or  with  alkaline  lead  solution;  on  boiling 
with  baryta-water  it  yields  methylthioglycollic  acid.  On 
boiling  with  chlorhydric  acid,  ammonium  chloride  is 
ptoauced,  together  with  a  substance  crystallising  in 
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needles;  this  was  not  obtained  in  a  pure  condition,  but 
from  the  mode  of  production,  and  the  ready  manner  in 
which  it  undergoes  conversion  into  methylthioglycollic 
acid,  it  must  be  (3-methyldioxythiazole, 

/NH-CO 
CO<  | 

xs — ch-ch3 


NOTICES  OF  BOOKS. 


A  Manual  of  Dyeing.  For  the  Use  of  Practical  Dyers, 

Manufacturers,  Students,  and  all  interested  in  the  Art 

of  Dyeing.  By  Edmund  Knecht,  Ph.D.,  F.I.C.  ; 

Christopher  Rawson,  F.I.C.,  F.C.S.  ;  and  Richard 

Loewenthal,  Ph.D.  Vol.  II.  (Second  Notice). 

London  :  Charles  Griffin  and  Co.,  Limited. 

In  this  volume  the  authors  consider  the  artificial  organic 
colouring  matters,  arranged  in  the  following  groups:  — 
DireCt  cotton  colours,  basic  colours,  acid  colours,  eosins 
and  rhodamines,  mordant  colours,  and  miscellaneous 
group,  comprising  aniline-black  and,  among  others, 
indigo. 

In  the  first  group  figures  Erika,  which,  we  submit, 
might  more  fittingly  be  written  Erica.  The  diieCt  cotton 
colours  are  in  many  cases  inapplicable  on  account  of 
their  liability  to  bleed. 

The  basic  colours  are  so  named  because  their  chromo- 
phorous  group  is  contained  in  the  bases.  Their  tinctorial 
power  is  in  many  cases  exceptionally  high.  It  is  satis¬ 
factory  that  the  authors  are  able  to  affirm  that  in  the 
manufacture  of  magenta  the  arsenical  process  has  been 
to  great  extent  relinquished  in  favour  of  nitrobenzene 
process. 

The  acid  colours  are  sub-divided  into  three  groups  : 
the  nitro-compounds,  the  azo-compounds,  and  the 
sulphonated  basic  colours.  The  eosins  and  rhodamines 
are  distinguished  for  remarkable  brilliance,  and  are,  in 
solution,  more  or  less  fluorescent.  In  some  cases  their 
fluorescent  character  is  an  objection,  and  they  are  for 
many  purposes  too  fugitive  and  too  expensive. 

The  mordant  colours  dye  fibres  only  with  the  aid  of 
metallic  mordants.  Their  type  is  alizarin,  and  the 
important  process  of  Turkey-red  dyeing  turns  on  its  use. 

In  the  history  of  aniline-black  the  part  taken  by  Light- 
foot  scarcely  comes  into  sufficient  prominence. 

As  regards  the  manufacture  of  artificial  indigo  it  is 
admitted  that  Bayer’s  expectations  have  not  been 
realised,  and  that  there  is  little  demand  for  propiolic 
acid.  Whether  Heymann’s  method  of  manufacturing 
artificial  extraCt  of  indigo — which  the  authors  call  indigo 
carmine — will  prove  successful  the  future  must  show. 

The  machinery  used  in  dyeing  forms  the  subject  of  an 
elaborately  illustrated  section. 

Of  no  less  importance  is  a  part  devoted  to  experimental 
dyeing,  which  is  especially'  necessary  in  case  of  novel 
colours. 

Concerning  the  recognition  of  the  fastness  of  colours  to 
light,  we  find  some  very  appropriate  remarks  on  the  dis¬ 
crepancy' of  results  obtained  by  different  experimentalists, 
and  some  suggestions  are  thrown  out  relating  to  a  uniform 
procedure. 

The  analysis  and  valuation  of  dye  wares  are  very  fully 
and  ably  treated.  For  most  wares  comparative  dye  tests 
are  still  almost  the  only  method  available.  It  is  admitted, 
however,  that  the  colorimeter  will  often  be  found  very 
useful  in  the  examination  of  dyes  as  a  check  upon  the 
dye  tests.  For  indigo,  chemical  analysis  is  pronounced 
necessary. 

“The  experimental  error  involved  in  making  dye  tests 
is  great  in  comparison  with  that  of  an  ordinary  chemical 
analysis.  Let  the  conditions  be  ever  so  favourable,  the 
eye  is  incapable  of  discriminating  betsveen  two  shades  of 
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the  same  colour  if  the  difference  is  less  than  a  certain 
small  amount  which  in  a  chemical  analysis  would  be 
considered  great.”  It  was  hoped  that  the  spectroscope 
would  have  supplied  us  with  a  physico-chemical  means 
of  deciding  on  the  value  of  colours,  but  so  far  this 
expectation  has  not  been  fulfilled. 

Vol.  III.  contains  the  colour  patterns  in  illustration  of 
the  text.  They  may  fairly  be  pronounced  excellent.  The 
work  of  Messrs.  Knecht,  Rayvson,  and  Loewenthal  will 
prove  a  boon. to  all  persons  concerned  with  the  tinctorial 
industries,  and  we  feel  sure  that  it  will  be  widely  appre¬ 
ciated. 


CORRESPONDENCE. 

PURIFICATION  OF  WATER  USED  FOR  STEAM- 
BOILERS. 


To  the  Editor  of  the  Chemical  News. 

Sir, — I  shall  consider  it  a  great  favour  if  you  will  insert 
in  your  next  issue  the  following  reply  to  some  observa¬ 
tions  made  on  our  Water  Purification  Process  by  R. 
Jones,  Ph.D.,  in  the  Chemical  News,  vol.  lxvii.,  pp. 
171  and  185. 

I  note  that  the  absolute  reliability  and  automatic  aCtion 
of  our  process,  which  is  used  to  satisfaction  all  over  the 
Continent  in  over  four  hundred  works  is  not  contested. 
Dr.  Jones  contends,  however,  that  the  possibility  of  a 
slight  excess  of  free  alkali  increased  by  concentration 
may  be  very  detrimental  to  the  boiler,  and  in  support  of 
this  assertion  he  enumerates  several  instances  in  which 
boilers  are  said  to  have  been  attacked  by  the  presence  of 
free  alkali  in  the  feed-water.  We  must  strongly  protest 
against  this  possibility  for  the  following  reasons  : — 

A  very  bad  water  may  require  as  much  as  300  grms.  of 
caustic  soda  per  cubic  metre,  and  if  we  suppose  that  on 
account  of  variations  in  the  composition  of  the  impure 
water  as  much  as  10  per  cent  of  the  alkali  should  go 
undecomposed  into  the  feed-water,  it  would  represent  an 
addition  of  0^00003  per  cent ;  and  if  we  take  it  that  this 
amount  of  free  alkali  is  increased  by  concentration  ten¬ 
fold,  we  should  still  arrive  at  a  homoeopathic  dilution.  It 
is  easy  and  inexpensive  enough  to  blow  off  the  boiler 
occasionally  in  order  to  avoid  even  this  possible  concen¬ 
tration. 

For  this  reason  we  need  not  enlarge  upon  the  question 
which  still  seems  open  to  slight  doubt :  Whether  or  not 
iron  plates  are  very  slightly  attacked  in  the  long  run  by 
a  concentrated  boiling  solution  of  alkali  ?  We  are  fully 
acquainted  with  the  observations  which  have  led  some 
people  to  the  wrong  conclusion  of  some  boilers  being 
attacked.  The  boiler  plates,  when  the  boiler  has  been 
fed  for  some  time  with  very  bad  water,  and  covered  with 
incrustation,  are  subjed  to  considerable  overheating, 
which  causes  rivets  and  bolts  to  loosen.  The  tightening 
of  the  joints  is,  however,  very  effedually  done  by  the 
incrustation,  so  that  these  defedive  places  remain  un¬ 
observed  by  the  stoker. 

If  such  a  boiler  is  properly  knocked  out  and  cleaned 
before  the  application  of  our  system,  and  the  small 
amount  of  incrustation  in  the  joints  gets  gradually  dis¬ 
solved,  the  boiler  is  bound  to  leak.  After  all,  this  proves 
nothing  but  that  before  the  wholesome  application  of  a 
reliable  water  purification  plant,  the  boiler  should  be 
closely  inspeded  and  repaired. — I  am,  &c., 

C.  Harzer, 

Representative  of  A.  L.  G.  Dehne, 

Billiter  Bldgs.,  Billiler  St  ,  Halle  on  Saale. 

London,  E.C. 
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Chemical  Notices  from  Foreign  Sources. 


DANGEROUS  TRADES. 

To  the  Editor  of  the  Chemical  News. 

Sir, — An  article  on  this  subject  in  the  Chemical  News, 
vol.  lxvii.,  pp.  179  and  203,  leads  me  to  enclose  you  some 
paragraphs  from  a  paper  I  have  lately  published  on  the 
subject  of  the  methods  used  in  Germany  for  the  protection 
of  the  workpeople.  I  should  be  glad  if  you  could  find 
space  for  them. — I  am,  &c., 

M.  Carey  Lea. 


The  first  step  taken  in  Germany  was  to  appoint  Com- 
missions  which  investigated  all  the  dangerous  trades  and 
reported  very  fully  on  the  evils  found  and  their  remedies. 
The  entire  empire  was  then  divided  into  fifty  one  districts, 
for  each  of  which  a  competent  inspector  was  appointed. 
These  inspectors  have  a  right  to  examine  every  part  of 
all  the  factories  and  workshops,  and  to  require  the  estab¬ 
lishment  of  all  such  reforms  as  they  judge  necessary. 
They  confer  not  only  with  the  employer,  but  with  the 
workmen.  A  few  instances  will  serve  to  show  the  bene¬ 
ficial  effects  which  have  resulted  from  this  system. 

In  the  district  of  Alsace-Lorraine  663  factories  were 
inspected,  out  of  which  286  were  reported  as  having  in¬ 
sufficient  ventilation.  Out  of  these  286  factories  209  were 
for  textile  industries.  Much  improvement  was  being 
made  by  the  adoption  of  the  system  of  ventilating  with 
warm  and  moist  air.  The  introduction  of  eleCtric  lighting 
has  done  much  to  improve  the  atmosphere  of  the  work¬ 
rooms. 

In  the  manufacture  of  mirrors  great  improvement  in 
the  health  of  the  workpeople  has  been  brought  about  by 
the  use  of  silver  instead  of  mercury  for  coating  glass.  In 
the  town  of  Furth  the  mirror  factory  is  reported  as  using 
silver  exclusively  for  the  mirrors  sent  to  North  America, 
and  for  about  two-thirds  of  its  entire  product.  At  this 
factory  the  number  of  days  of  illness  caused  by  mercurial 
poisoning  in  1885  was  4074;  in  1889  it  was  1003.  In 
1890  this  was  reduced  to  148,  and  since  May,  1890,  there 
have  been  no  cases  at  all.  When  the  serious  nature  of 
mercurial  poisoning  is  considered,  the  great  improvements 
brought  about  partly  by  the  use  of  a  less  poisonous  metal 
and  partly  by  better  methods,  can  be  understood. 

In  the  district  of  Cassel-Baden  the  manufacture  of 
chrome  gave  rise  to  sickness  among  the  workpeople.  By 
improved  methods  the  number  of  sick  days  was  reduced 
in  one  year  from  2865  to  899,  so  that  at  present  the  time 
lost  by  sickness  by  those  actually  engaged  in  the  factory 
barely  exceeds  the  proportion  of  loss  among  the  outdoor 
workmen,  masons,  carpenters,  laborers,  &c. 

In  the  great  lead  works  at  Tarnowitz,  in  the  district  of 
Oppeln,  efforts  have  been  made  to  check  the  malignant 
lead  poisoning  caused  by  the  escape  of  lead  fumes.  This 
has  been  done  by  connecting  all  the  different  furnaces 
with  a  powerful  ventilator,  which  draws  out  the  fumes  by 
exhaustion  and  forces  them  into  a  tall  chimney.  Arrange¬ 
ments  are  also  made  for  purifying  the  gases  from  the  lead 
which  they  contain.  The  effed  of  these  changes  on  the 
health  of  the  workpeople  has  been  very  remarkable.  The 
number  of  sick  days  has  been  reduced  to  one-sixth  of 
what  it  was  formerly. 

In  the  manufacture  of  phosphorus  matches,  the  cases 
of  constitutional  injury  by  phosphorus  poisoning  have 
been  very  greatly  reduced  in  number. 

1  he  manufacture  of  mineral  fertilisers  is  attended  with 
danger  in  all  cases  where  the  phosphate  rock  contains 
fluor-spar.  Such  rock  when  treated  with  sulphuric  acid 
disengages  vapours  of  hydrofluoric  acid  which  are  very 
injurious  to  the  lungs  and  also  destructive  to  vegetation. 
At  a  factory  in  thedistrid  of  Breslau- Liegnitz  this  danger 
is  completely  overcome,  and  even  a  profit  is  made.Ty 
bringing  the  hydrofluoric  vapours  into  combination,  and 
thus  obtaining  artificial  cryolite. 

1  he  fouling  of  streams  by  the  drainage  of  fadories  is 
in  all  manufaduring  distrids  a  source  of  much  trouble. 


The  chemicals  used  are  for  the  most  part  injurious  to 
the  water  in  every  way,  rendering  it  unfit  for  drinking, 
and  tending  to  destroy  all  animal  life  contained  in  it.  As 
a  single  example  it  may  be  mentioned  that  it  has  been 
ascertained  by  adual  trial  that  one  part  of  burnt  lime 
introduced  into  100,000  parts  of  water  in  a  river  is  suffi. 
cient  to  kill  all  the  fish  contained  in  it. 

Stringent  measures  have  been  taken  in  Germany  to 
diminish  this  evil,  though  in  some  cases,  and  particularly 
in  the  manufadure  of  beet-sugar,  it  has  proved  very  diffi¬ 
cult  to  find  effedual  means.  But  by  the  use  of  chemicals 
it  can  be  accomplished.  The  Strobnitz  fadory,  which 
works  up  70,000  tons  of  beets  each  season,  and  whose 
waste-water  amounts  to  over  1000  gallons  per  minute, 
purifies  this  so  thoroughly  that  a  specimen  taken  by  the 
inspedor  remained  three  weeks  in  a  warm  room  odour¬ 
less.  In  some  cases  it  has  proved  that  waste-waters 
containing  organic  matter  which  were  very  injurious  to 
streams  by  reason  of  the  fermentation  which  they  set  up, 
were  found,  on  the  other  hand,  very  useful  to  fertilisation 
by  means  of  irrigation.  For  example,  a  starch  fadory  on 
the  River  Werra  caused  much  damage  by  fouling  the 
water  with  the  waste  produds  of  the  manufadure.  But 
when  these  produds  were  carried  to  the  neighbouring 
farms  their  fertilising  qualities  proved  so  valuable  that 
the  demand  for  them  could  hardly  be  met. 

These  fads,  all  derived  from  official  sources  (the  re¬ 
ports  of  the  inspedors  epitomised  in  the  Chein.  Zeitung), 
serve  to  show  what  valuable  reforms  can  be  effeded 
through  the  agency  of  intelligent  inspedion. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Note. — All  degrees  of  temperature  are  Centigrade  unless  otherwise 

expressed. 

Comptes  Rendus  Hebdomadaires  des  Seances,  de  l’ Academic 
des  Sciences.  Vol.  cxvi.,  No.  18,  May  1,  1893. 

Determination  of  the  Specific  Heat  of  Boron. — 
Henri  Moissan  and  Henri  Gautier. — The  mean  specific 
heat  of  boron  between  0°  and  ioo°  is  found  experimentally 
as  o’3o66.  This  figure  is  higher  than  that  of  Weber. 
The  difference  goes  on  in  the  same  diredion  up  to  the 
temperature  of  2340.  The  value  o-3o66  thus  obtained,  if 
multiplied  by  the  atomic  weight  of  boron,  11,  gives  the 
result  3-3  in  place  of  6  4,  the  figure  admitted  by  the  law 
of  Dulong  and  Petit.  This  atomic  heat  increases  with 
the  temperature,  and  if  we  extrapolate  the  above  results 
up  to  a  temperature  of  400°,  we  find  for  the  atomic  heat 
a  figure  close  upon  6’4. 

Rock  Phosphates  of  Animal  Origin,  and  on  a 
New  Type  of  Phosphorites. — Armand  Gautier. — The 
author  has  analysed  the  deposits  found  in  the  Depart¬ 
ment  Herault,  and  finds  them  similar  to  phosphorites, 
hitherto  found  only  in  certain  islands  of  the  Caribbean 
Sea. 

Sanitary  System  adopted  by  the  Hygienic  Con¬ 
ference  at  Dresden. — M.  Brouardel. — The  delegates 
propose  to  lay  an  embargo  upon  rags,  old  clothes,  and 
dirty  linen  coming  from  suspeded  territories.  Portugal, 
Greece,  and  Turkey,  however,  adhere  to  the  old  system 
of  quarantine. 

Researches  to  Determine  Bases  for  a  New 
Method  of  Detecting  the  Sophistication  of  Butters 
by  Margarine,  whether  used  alone  or  in  a  Mixture 
with  other  Fats,  Animal  or  Vegetable. — A.  Houzeau. 
— The  substance  of  this  bulky  paper  will  be  inserted  as 
early  as  possible. 

Densities  and  the  Molecular  Volumes  of  Chlorine 
and  Hydrochloric  Acid. — A.  Leduc. —  It  appears  to  the 
author  that  if  we  compare  the  molecular  volumes  of  any 
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two  gases 
nearest  to 
volume. 

Decrease  of  the  Coefficient  of  Expansion  of 

Glass. _ L.  C.  Baudin.— If  we  consider  a  thermometer 

uniformly  heated  in  all  its  parts,  the  capacity  of  the  stem 
diminishes  uniformly  in  the  same  proportion  as  the  volume 
of  the  bulb.  To  the  decrease  of  the  capacity  of  the 
thermometric  channel  there  corresponds  a  proportional 
contraction  in  the  length  of  the  stem.  If,  with  M.  Benoit, 
we  accept  0-000021552  as  the  coefficient  of  the  cubic 
expansion  of  green  glass,  it  becomes  about  0-00002096 
after  re-heating,  having  raised  the  zero  by  26-2°. 

Decomposition  of  Oxalic  Acid  by  Ferric  Salts 
under  the  Influence  of  Heat.— Georges  Lemoine.— 
The  phenomena  depend  on  the  decomposition  of  ferric 
salts  by  water  as  established  by  Debray  and  Berthelot. 
A  solution  of  ferric  oxalate,  if  heated  to  100°,  is  slightly 
decomposed.  Fe203,  momentarily  soluble,  is  set  at 
liberty,  reduced  by  oxalic  acid,  and  yields  C02.  If  there 
is  an  excess  of  oxalic  acid,  it  interferes  with  the  decom¬ 
position  of  the  ferric  salt,  and  consequently  the  final 
reaction,  producing  C02.  The  extensive  alteration  of 
ferric  chloride  by  water  is  the  turning-point  of  all  these 
reactions. 

Contribution  to  the  Study  of  the  Leclancbe 
Battery.— A.  Ditte. — This  memoir  is  not  suitable  for 
useful  abstraction. 

Alkaline-Earthy  Fluorides.  —  C.  Poulenc.— The 
author  has  examined  the  strontium,  barium,  and  calcium 
fluorides.  He  has  studied  the  adion  of  gaseous  hydro¬ 
fluoric  acid  upon  strontium  chloride,  the  aCtiun  of  alka¬ 
line  chlorides  upon  amorphous  strontium  fluoride,  that  of 
the  hydrofluoride  of  potassium  fluoride  upon  amorphous 
strontium  fluoride,  and  that  of  strontium  chloride  upon 
potassium  fluoride  hydrofluoride.  Crystalline  strontium 
fluoride  forms  regular  octahedral  crystals. 

Determination  of  Phosphoric  Acid. — A.  Villiers 
and  Fr.  Borg.— This  paper  will  be  inserted  in  full. 

On  Licarene,  derived  from  Licareol.— Ph.Barbier. 
—  Licareol  is  transformed  by  loss  of  water  into  the 
cyclical  hydrocarbonated  group,  CioH^,  when  the  de¬ 
hydration  is  effeCled  by  means  of  acetic  anhydride,  and 
into  CioHigCla,  if  it  takes  place  under  the  influence  of 
dry,  gaseous  hydrochloric  acid.  I  he  carbide,  C10H16,  is 
an  aClive  limonene,  whilst  the  compound  C10H18CL  is 
its  inactive  hydrochlorate. 

On  a  Vegetable  Nucleine.— P.  Petit.— The  nucleine 
which  the  author  has  extracted  from  barley  differs  from 
the  animal  nucleines  of  Kossel,  Liebermann,  and  Bunge, 
by  containing  no  sulphur.  In  solutions  cf  common  salt 
it  swells  up  and  becomes  greyish.  It  does  not  give 
Millon’s  reaction,  and  is  soluble  in  alkalis.  If  heated 
under  pressure  with  water  (four  atmospheres)  it  dissolves 
to  a  pale  yellow  liquid,  which  is  a  very  favourable  medium 
for  microbia.  The  author  suspeCts  the  presence  of  a 
compound  analogous  to  this  nucleine  in  the  black  matter 
of  the  soil. 

Periodicity  of  the  Odoriferous  Property  in  the 
Fatty  Series. — Jacques  Passy. — The  variations  of  the 
odoriferous  power  point  to  a  more  complex  law  than  the 
author  had  at  first  suspected.  With  the  fourteenth  term 
of  the  series  of  fatty  acids  the  odour  reaches  the  limits  of 
perceptibility  for  us. 


Zeitschrift  fur  Analytische  Chemie. 

Vol.  xxxi. ,  Part  6. 

Preparation  of  Absolutely  Pure  Hydrogen  Per¬ 
oxide. — Leon  Crismer.— (From  the  Bull.  Soc.  Chim.). 

Preservation  of  Normal  and  Decinormal  Oxalic 
Acid.— R.  W.  Gerland.— (From  the  Journ.  Soc.  Chem. 
Industry). 
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The  Colouration  which  Sodium  Hypobromite 
Assumes  if  kept  in  some  Glass  Bottles. — G.  Deniges 
(fount.  Phann.  Chirnie  and  Cherniker  Zeitung). — The 
author  found  that  such  a  solution  quickly  lost  its  golden 
yellow  colour  in  a  reddish  brown  glass.  He  observed 
that  this  change  of  colour  is  due  to  the  presence  in  the 
glass  of  manganese,  which  is  converted  into  an  alkaline 
permanganate.  The  hypobromite  is  still  fit  for  analy¬ 
tical  uses. 

On  Rare  Earths. — Lecoq  de  Boisbaudran  [Bull.  Soc. 
Chim.  de  Paris). — Already  inserted. 

Determination  of  Iron  in  Ferric  Salts. — Alonzo 
C.  Campbell.  —  (From  the  Journal  of  Analytical 
Chemistry). 

Volumetric  Determination  of  Mercury. — Rodolfe 
Namias  [Gazz.  Chimica  and  Chem.  Zeit.). — The  mercury 
must  be  present  as  chloride  or  be  transformed  into  this 
state.  The  solution  of  mercuric  chloride  is  mixed  with  a 
solution  of  stannous  chloride  until  all  the  mercury  is 
thrown  down  as  mercurous  chloride.  As  indicator  the 
author  uses  a  freshly-prepared  solution  of  sodium  molyb¬ 
date,  with  which  filter-paper  is  moistened.  The  latter 
turns  blue  on  spotting  with  the  solution  of  mercury  in 
question  as  soon  as  a  slight  excess  of  stannous  chloride 
is  present.  The  solution  of  stannous  chloride  is  prepared 
by  dissolving  from  2  to  3  grms.  of  pure  tin  in  hydrochloric 
acid  and  diluting  to  1  litre.  The  standard  is  ascertained 
with  solution  of  iodine,  or,  preferably,  with  from  o'2 — 0-4 
grm.  pure  mercuric  chloride,  which  is  dissolved  in  50  c.c. 
water  and  0-5  c.c.  hydrochloric  acid. 

Separation  of  Mercury  from  the  Metals  of  the 
So-called  Arsenic  and  Copper  Group. — K.  Biilow. — 
(An  Inaugural  Dissertation). — Already  inserted. 

Determination  of  Phosphoric  Acid  by  the  Molyb¬ 
denum  Method.  — O.  Foerster  [Chem.  Zeit.). — In  the 
method  in  question,  the  complete  washing  of  the  ammo- 
nium-magnesium  phosphate  is  very  difficult,  as  both  the 
precipitate  and  the  filter  retain  traces  of  ammonium 
molybdate  with  great  obstinacy.  Further,  the  impurity 
which  almost  always  appears  as  a  slight  turbidity  of  the 
liquid  on  dissolving  the  ammonium  phosphomolybdate 
in  ammonia  passes  into  the  precipitate  on  throwing  down 
the  magnesium  ammonium  phosphate  in  the  cold.  These 
defects,  according  to  Foerster,  may  be  almost  entirely 
avoided  if  the  ammoniacal  solution  of  the  ammonium 
phosphomolybdate  is  gently  heated  before  adding  the 
magnesia  mixture.  The  precipitate  is  then  crystalline, 
much  less  bulky,  and  can  be  easily  thrown  upon  the  filter, 
so  that  it  is  much  more  easily  washed.  The  impurity 
which  occasions  a  turbidity  on  dissolving  the  ammonium 
phosphomolybdate  in  ammonia  does  not  pass  into  the 
precipitate,  and  on  washing  runs  through  the  filter.  In 
order  to  thiow  down  small  quantities  of  ammonium- 
magnesium  phosphate,  which  may  remain  in  solution  on 
precipitation  in  heat,  the  liquid  when  cold  is  once  more 
thoroughly  stirred  up  before  filtration.  For  washing  the 
precipitate  it  is  convenient  to  use  a  solution  of  ammonium 
nitrate  (50  grms.  in  1  litre  of  liquid  ammonia  at  2-5  per 
cent).  The  residue  on  ignition  is  then  almost  white. 

Volumetric  Determination  of  Bromine  along  with 
Chlorine  and  Iodine.— Norman  McCulloch.— (From  the 
Chemical  News). 

Determination  of  Sulphur  in  Iron  and  in  the 
Sulphides  Decomposable  by  Hydrochloric  and  Sul¬ 
phuric  Acids. — L.  L.  de  Koninck  and  Ed.  Dietz. — 
(From  the  Revue  Universelle  des  Mines  Metallurgie). — 
Already  inserted. 

Determination  of  Sugar. — A  series  of  extradts  from 
the  Zeit.  Angew.  Chemie ,  the  Cherniker  Zeitung,  the 
fount.  Anal.  Chemie,  the  Bull.  Soc.  Chim.  de  Pans,  and 
other  journals. 

Determination  of  Glycerin  in  Wine.— B.  Pros- 
jiauer< — This  paper  will  be  inserted  in  full. 


Chemical  Notices  from  Foreign  Sources. 

under  normal  conditions,  the  one  which  is 
its  critical  point  must  have  the  smaller 
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Meetings  for  the  Week. 


Occurrence  of  Boric  Acid  in  Caustic  Alkalies.— 
F.  P.  Venable  and  J.  S.  Callison.— (From  the  Journ. 
Anal.  Chetn.). 

Preparation  of  a  very  Efficient  Platinum  Black. — 
O.  Loew  (Berichte  Deutsch.  Chem.  Gesellscliaft). — The 
author  dissolves  50  grms.  platinum  chloride  in  water 
so  as  to  make  up  from  50  to  60  c.c.,  and  mixes  it 
with  70  c.c.  of  a  40  to  45  per  cent  formaldehyd. 
In  the  mixture  he  dissolves  50  grms.  caustic  soda  and 
adds  an  equal  weight  of  water.  The  greater  part  of  the 
metal  is  at  once  deposited.  After  twelve  hours  the 
mixture  is  filtered  through  a  sudlion-filter,  when  a 
yellowish  liquid  passes  through  the  filter  and  on  boiling 
deposits  a  little  platinum.  A  part  of  the  precipitate 
dissolves  on  washing  as  soon  as  the  salts  are  chiefly 
removed,  forming  a  deep  black  solution.  The  washing 
is  therefore  interrupted  until  the  incipient  process  of 
oxidation  is  completed.  Oxygen  is  freely  absorbed,  and 
the  temperature  rises  from  36°  to  40°,  whilst  a  crackling 
sound  is  heard  and  small  gas-bubbles  escape.  The 
platinum  black,  thus  rendered  loose  and  porous,  is  com¬ 
pletely  washed,  pressed,  and  dried  over  sulphuric  acid. 

Acflion  of  Sublimate  upon  Zinc. — H.  Borntiager 
(Pharm.  Central  Halle). — A  development  of  hydrogen 
much  accelerated  by  means  of  platinum  chloride  is  at 
once  arrested  if  one  or  two  drops  of  a  10  per  cent  solu¬ 
tion  of  mercuric  chloride  is  added  to  the  sulphuric  acid 
in  contadt  with  the  zinc.  The  mercury  nittates  do  not 
interfere  with  the  development  of  hydrogen. 

Sensitive  Turmeric  Paper.  —  According  to  the 
Bolletino  Farmaceutico  a  very  sensitive  paper  is  obtained 
by  dipping  slips  of  neutral  filter  paper  in  a  solution  of 
tindlure  of  turmeric  (1:7).  When  quite  dry  they  are 
steeped  in  2  per  cent  potassa-lye  and  quickly  washed  with 
pure  distilled  water.  The  papers  when  dry  are  packed 
up  in  tin-foil.  This  paper  reads  with  1  part  of  hydro¬ 
chloric  acid  in  150,000  parts  water. 

Preparation  of  a  very  Sensitive  Indicator  from 
Litmus. —  J.  Liittke  (Apoth.  Zeitung). —  The  author 
extra&s  100  grms.  commercial  litmus  three  or  four  times 
successively  with  warm  water,  and  evaporates  the  united 
extrads  down  to  200  c.c.  The  concentrated  solution  is 
acidified  with  20  c.c.  of  hydrochloric  acid  at  25  per  cent 
and  dialysed  through  parchment  paper  until  all  the  acid 
is  eliminated.  The  residual  colouring-matter  is  remark¬ 
ably  sensitive.  A  drop  of  decinormal  alkali  produces  in 
100  c.c.  of  water  mixed  with  this  colouring-matter  an 
instantaneous  and  sharply  marked  blue  colouration.  A 
drop  of  a  decinormal  acid  produces  an  equally  sharp 
change.  On  precipitating  the  concentrated  solution  with 
alcohol,  and  drying  the  precipitate,  we  obtain  a  prepara¬ 
tion  which  may  be  kept  for  a  long  time  unaltered. 

Analysis  of  Commercial  Aluminium.— A.  Rossel 
{Schweiz.  Wochenschrift  and  Chemikcr  Zeitung).— The 
impurities,  chiefly  iron  and  silicon,  greatly  interfere  with  ( 
the  value  of  the  aluminium.  The  author  gradually  intro-  ■ 
duces  from  3  to  4  grms.  aluminium  into  about  35  c.c.  of  I 
hot  potassa-lye  at  from  30  to  40  per  cent.  The  metal 
dissolves,  leaving  a  black,  fiocculent  residue.  It  is 
supersaturated  with  pure  hydrochloric  acid  in  a  platinum 
capsule  without  previous  filtration  and  evaporated  to 
dusty  dryness.  The  mass  is  then  moistened  with  hydro¬ 
chloric  acid,  and  the  silica  is  determined  in  the  ordinary 
manner.  For  determining  the  iron  the  author  also  uses 
irom  3  to  5  grms.  aluminium,  dissolves  as  above,  mixes 
with  an  excess  of  dilute  sulphuric  acid,  heats  until  the 
solution  is  clear,  and  titrates  with  permanganate.  Great 

silica™81  bS  t3ken  that  thS  Potassa  *ye  is  free  from 

IP0,"  nl^inr^~GWha,rd  Kriiss  and  Hermann  Monath 
(Ber.  Dent.  Chew  Gesell.).- The  authors  discuss  the 

opening  up  of  g  ucinum  minerals,  the  preparation  of 
g  ucina  and  metallic  glucinum,  as  also  the  behaviour  of 
glucina  as  a  feeble  acid  and  with  feeble  acids 
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MEETINGS  FOR  THE  WEEK. 

Tuesday,  23rd. — Royal  Institution,  3.  “  The  Waterloo  Campaign  ” 
by  E.  L.  S.  Horsburgh,  M.A.  ' 

-  Royal  Medical  and  Chirurgical,  8.30. 

-  Photographic,  8. 

Wednesday,  24th.— Geological,  8. 

Thursday,  25th.— Royal  Institution,  3.  “The  Geographical  Dis¬ 
tribution  of  Birds,”  by  R.  Bowdler  Sharpe, 
L  L,  D . 

-  Institute  ot  Eledtrical  Engineers,  8. 

Friday,  26th.— Royal  Institution,  9.  “  The  Imaginative  Faculty  in 

its  relation  to  the  Drama,”  by  H.  Beerbohm  Tree. 

-  Physical,  5.  “  Discussion  upon  Dr.  Lodge’s  paper' 

“  The  Foundations  of  Dynamics.”  “  A  New  Pho¬ 
tometer,”  by  A.  P.  Trotter.  “Notes  on  Photo¬ 
metry,”  by  Prof.  S.  P.  Thompson,  F.R.S.  Exhi¬ 
bition  of  a  Vibrating  Bar,  by  C.  J.  Woodward. 
Saturday,  27th,— Royal  Institution,  3.  “  Falstaff  ”:  a  Lyric  Comedy 
by  Boito  and  Verdi,  by  Dr.  A.  C.  Mackenzie. 

Errata. — P.  178,  in  the  Table,  Series  6,  Valence  VIII.,  for  “  Tr  ’’ 
read  “,Ir.”  Also  erase  the  first  half  of  Series  1  and  the  last  half  of 
Series  7. 


FLETCHER’S 

THERMO- HYDROMETER. 

JT  is  scarcely  necessary  to  insist  upon  the  vital  im¬ 
portance  of  noting  the  temperature  of  a  liquid  when 
determining  its  specific  gravity  Hitherto  it  has  been 
necessary  to  employ  separate  instruments  for  the  two 
observations,  such  combinations  as  were  available 
being  clumsy,  slotv,  and  untrustworthy.  In  FLETCHER’S 
THERMO-HYDROMETER  the  bulb  of  the  Thermometer  is 

BLOWN  IN  ONE  PIECE  WITH  THE  BULB  OF  THE  HYDRO¬ 
METER,  and  comes  into  diredt  contadt  with  the  liquid 
to  be  tested,  thus  ensuring  the  utmost  sensitiveness. 
The  Thermometer  and  Hydrometer  scales  being  in 
j uxTaposiuon  on  the  same  stem,  a  reading  of  each 

CAN  BE  TAKEN  SIMULTANEOUSLY. 

The  Thermometer  scale  is  graduated  from  io°  to 
400  C.,  and  the  Hydrometer  scale  is  divided  into 
single  degrees.  Specific  gravities  can  thus  be  de¬ 
termined  with  accuracy  to  the  third  decimal  place. 
Each  instrument  indicates  a  range  of  ’050  degree; 
thus:— 700  to  750;  750  to  '8oo  ;  -£oo  to  '850,  &c 
The  series  extends  from  700  to  1-850. 

TO  ANALYSTS,  MANUFACTURING  CHE¬ 
MISTS,  PHARMACISTS,  BREWERS,  &c  , 
FLETCHER’S  THERMO-HYDROMETER  will  prove  01 

incalculable  value.  The  specific  gravities  of  Spirits, 
Tindtures,  Oils,  Syrups,  Wines,  Wort,  &c.,  can  be 
ascertained  with  a  precision  and  rapidity  impossible 
to  attain  with  the  ordinary  Hydrometer. 

Price,  in  Case,  Single  Instruments,  57.  each. 

Set  of  Six,  in  handsome  Case,  with  divisions,  21s. 

FLETCHER,  FLETCHER,  AND  STEVENSON, 

Works:  Holloway,  N.  Offices:  21,  Mincing  Lane,  E.C. 
_  LONDON. 

Science  Instruments. 

AN  ILLUSTRATED  PRICED  AND 

.  DESCRIPTIVE  C  AT ALOG UE  of  the  Instruments  of  Science 
wmen  aie  used  in  teaching  and  demonstrating  every  branch  of 
Physical  Science,  as  well  as  of  the  Instruments  which  are  used  in 
C  riginal  Research  and  in  the  applications  of  Science  to  Technical 
Industries  and  pursuits. 

Price  to  non-customers,  2s.  6d.  post  free. 

BRADY  AMD  MARTIN, 

Northumberland  Road  and  29,  Mosley  Street, 
NEWCASTLE-ON-TYNE. 

Partners : — 

N.  H.  MARTIN,  C.  E.  STUART,  B.Sc.,  H.  SPARGO,  A.Sc.,  F.I.C. 
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By  ALEXANDER  SCOTT,  M.'A,/W 
Jacksonian  Demonstrator  in  the  University©!  f 

In  a  preliminary  note  presented  to  the  Society  in  June, 
1887,  the  results  of  twenty-one  experiments  on  the  com¬ 
position  of  water  by  volume  were  given  in  detail.  The 
ratio  deduced  from  these  experiments  was  less  than  two 
volumes  to  one  of  oxygen.  This  result  was  unexpected, 
because  of  the  greater  compressibility  of  oxygen  than  of 
hydrogen,  but  as  every  one  of  the  experiments  pointed  to 
this  result,  the  evidencefor  it  seemed  conclusive.  Pursuing 
the  investigation  with  improved  apparatus,  especially  as 


measured  at  constant  volume  by  varying  the  pressure, 
which  alone,  therefore,  required  measurement  in  each 
experiment. 

As  in  the  apparatus  formerly  used,  the  entire  apparatus 
could  be  completely  exhausted  of  air  before  beginning  an 
experiment  by  using  the  mercury  reservoir  (Mj)  and  the 
measuring  vessel  as  a  Toppler’s  pump.  The  gases  were 
measured  in  A  and  b,  and  after  measurement  were  mixed 
in  the  jar,  h,  whence  they  were  drawn  into  the  explosion 
tube,  j,  and  then  exploded  in  fractions  till  all  was  used 
up.  The  residue  was  now  passed  back  into  h,  and  then 
into  b,  and  there  measured,  re-transferred  to  j,  and  ex¬ 
pelled  through  the  tap  9  into  an  absorption  tube,  and 
analysed  with  potassium  hydrate  and  pyrogallol  for 
carbon  dioxide  and  oxygen,  and  for  gases  not  absorbed 
by  these  reagents.  These  gases  were  most  probably 
nitrogen,  hydrogen,  and  carbon  monoxide  (from  the 
absorbents).  The  mixture  thus  obtained  gave  at  any 
rate  a  maximum  value  for  any  impurity  in  the  gases 
employed;  when  it  fell  below  1/110,000  the  gases  were 
considered  pure. 

The  hydrogen  required  was  made  from — 


regarded  making  a  complete  analysis  of  the  residual  gas,  j 
a  serious  source  of  error  was  discovered  in  the  use  of  any 
combustible  lubricant  for  the  taps  employed.  On  sub¬ 
stituting  syrupy  phosphoric  acid  for  the  vaseline  pre¬ 
viously  employed,  the  oxides  of  carbon  disappeared  as 
ordinary  impurities.  In  the  latter  experiments  two  forms 
of  apparatus  were  employed,  the  chief  difference  being 
that  in  the  earlier  form  the  measuring  vessel  was  not  of 
fixed  volume,  so  that  both  volume  and  pressure  of  the 
gas  had  to  be  measured  ;  in  the  later  form  the  gas  was 


*  Abstract  of  a  Paper  read  before  the  Royal- Society. 


1.  Electrolysis  of  dilute  sulphuric  acid. 

2.  ,,  "  ,,  hydrochloric  acid. 

3.  Action  of  steam  on  sodium. 

4.  Palladium  hydride. 

The  oxygen  was  obtained  from — 

1.  Re-crystallised  potassium  chlorate. 

2.  Mercuric  oxide. 

3.  Silver  oxide. 

All  the  results  in  which  potassium  chlorate  was  used 
as  the  source  of  the  oxygen  gave  low  results,  doubtless 
due  to  traces  of  chlorine  accompanying  the  oxygen  even 
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after  passing  through  potassium  hydrate.  The  best 
oxygen  was  obtained  from  silver  oxide,  and  the  best 
hydrogen  from  palladium  hydride.  The  palladium  used 
combined  with  enough  hydrogen  to  perform  twelve 
experiments  in  succession.  The  results  of  the  last  series 
are  given  in  the  following  Table.  The  oxygen  required 
was  obtained  from  silver  oxide. 

Column  A  contains  number  of  experiment. 

„  B  contains  date  of  experiment. 

„  C  contains  measured  volume  of  hydrogen  in 
grms.  of  mercury. 

„  D  contains  measured  volume  of  oxygen  in 
grms.  of  mercury. 

,,  E  contains  excess  of  hydrogen  in  grms.  of 
mercury. 

,,  F  contains  excess  of  oxygen  in  grms.  of  mer¬ 


cury. 

G  contains  impurity  in  grms.  of  mercury. 

H  contains  number  of  volumes  of  hydrogen 


A. 

B. 

which  unite  with  one  of 

C.  D.  E. 

oxygen. 

F.  G. 

H. 

XXV. 

Ap. 

I 

6863-8  3443-8 

— 

I5'4 

0*3 

2-0020 

XXVI. 

it 

I 

6870-0  3432-9 

— 

2-i 

0 

2’0024 

XXVII. 

if 

2 

6870-1  3439-7 

— 

9-2 

0 

2-0026 

XXVIII. 

ft 

4 

6848-7  3422-1 

— 

2-9 

0 

2-O03O 

XXIX. 

1 » 

4 

6792-5  3386-6 

I3'5 

— 

0 

2-0022 

XXX. 

ft 

5 

6809  2  3399-5 

i'5 

— 

0 

2-0025 

XXXI. 

» 

6 

6793‘9  3399‘6 

■  — 

7*7 

0 

2-0029 

XXXII. 

>» 

6 

6789  6  3389  5 

2-9 

0 

2-0023 

XXXIII. 

ft 

7 

6808-5  3396-4 

6-o 

— 

0 

2-0028 

XXXIV. 

)) 

8 

6793T  3395*8 

— 

2'I 

0 

2-OOI7 

XXXV. 

J> 

8 

6786-5  3395-0 

— 

5‘4 

0 

2  0022 

XXXVI. 

it 

9 

6814-8  3411-9 

— 

93 

0 

2-0028 

Mean  =  2-00245  ^  0-00007. 


The  mean  of  all  the  experiments  in  the  variable  volume 
apparatus,  and  in  which  potassium  chlorate  was  the  chief 
source  of  oxygen,  is — 


2-000903^0-00004  impurity  equally  distributed  in  both 
gases, 

r99925  ±  0-00005  impurity  assumed  to  be  all  in  hydro¬ 
gen. 


in  five  series  of  nineteen  experiments  in  all. 

The  mean  of  all  the  experiments  in  the  constant 
volume  apparatus,  in  which  silver  oxide  was  used  as  the 
source  of  the  oxygen,  and  sodium  and  steam  either 
diredtly,  or  after  absorption  in  palladium  for  the  hydrogen, 

2-002435  ^  0-00006  impurity  in  both  gases  equally, 
or  2-00243  r  ±  0-00006  ,,  hydrogen  alone. 

This  is  the  mean  of  fifty-three  experiments  in  five 
series. 

If  six  experiments  be  rejected  we  get  the  value— 


2-002466  ^  0-000003 


as  the  result  of  forty-seven  experiments  in  five  series 
and  any  impurity  makes  no  difference,  whether  it  be 
assumed  all  in  the  hydrogen  or  equally  distributed  in 
both  gases.  The  most  probable  value,  however  is 
2-00245. 


This  value,  combined  with  the  value  15-882  for  thi 
ratio  of  the  densities  found  by  Lord  Rayleigh,  gives  foi 
the  atomic  weight  of  oxygen— 


15-862. 

Dittmar  and  Henderson’s  value  is  ..  ..  re-Sfifi 

Cooke  and  Richards’s  value  is .  ^.ggg 

Leduc  (Comptes  Rendtts,  cxv,,  313)  found  for  the  rati, 
of  the  volumes,  by  taking  the  density  of  eledrolytic  ga 
from  strong  potassium  hydrate  solution  and  his  owi 


values  for  the  densities  of  hydrogen  and  oxygen,— 

T0037, 


and  for  the  ratio  of  densities — 

I5'9°5> 

giving  for  the  atomic  weight  of  oxygen— 

15-876. 

Morley’s  experiments  ( Ainer .  Journ.  Sci.,  xli.,  220,  276) 
are  objedted  to  on  the  ground  that  his  apparatus  is  too 
complicated,  his  measuring  vessel  far  too  wide  for 
accurate  measurement,  and  to  its  being  used  also  as  the 
explosion  tube,  the  transferring  of  his  gases  from  one 
mercury  trough  to  another,  and  his  giving  no  means  of 
saturating  the  gases  with  aqueous  vapour.  He  further 
measures  his  pressures  to  i/2ooth  of  a  m.m.  His  ratio 
for  the  volumes  is  given  as — 

2-00023, 

or  only  i/ioth  of  the  difference  from  2-0  exadtly  of  that 
found  by  the  above-described  experiments. 


IMPROVEMENTS  IN  THE  MANUFACTURE  OF 

BORAX. 

By  H.  N.  WARREN,  Research  Analyst, 


Boracic,  or  boric  acid,  as  is  well  known,  is  one  of  the 
feeblest  acids  to  be  met  with,  being  readily  replaced  by 
all  other  known  acids,  and  even  in  some  respedts  by 
carbonic  acid ;  but,  on  the  other  hand,  viewing  it  as  an 
anhydride,  we  find  it  standing  foremost,  and  at  elevated 
temperatures  even  slowly  replacing  such  acids  as  phos¬ 
phoric  and  sulphuric  acids. 

Boric  anhydride  is,  in  fadt,  when  pure  almost  entirely 
fixed  at  the  most  elevated  temperatures  obtainable.  A 
tared  platinum  crucible  containing  an  ounce  of  the  sub¬ 
stance  which  had  been  exposed  to  a  full  white  heat  for 
over  two  hours,  was  found  after  weighing  to  have  lost 
in  weight  but  5  grains.  The  peculiar  properties  of  the 
acid,  however,  are  vastly  different,  volatilising  readily 
upon  the  application  of  heat,  insomuch  that  it  is  pradti- 
cally  impossible  to  distil  a  solution  containing  boracic 
acid  without  a  portion  passing  into  the  distillate.  Again, 
if  boric  acid  is  melted  at  a  low  red  heat  in  a  platinum 
or  other  suitable  vessel,  as  long  as  aqueous  vapours  are 
discharged,  volatilisation  of  the  boron  present  is  per¬ 
ceptible  until  about  70  per  cent  of  the  water  present  is 
discharged,  the  remaining  portion  of  the  water  being 
expelled  in  an  almost  pure  condition. 

Taking  advantage  of  these  properties,  the  author  has 
devised  a  method  by  which  the  produdtion  of  borax  is 
brought  about  by  subjedting  common  salt  (sodium  chlo¬ 
ride)  to  the  adtion  of  the  crude  boracic  acid  of  commerce 
aided  by  superheated  steam,  the  decomposition  being 
effedted  by  employing  large  clay  retorts,  composed  for 
the  most  part  of  acid  resisting  material,  the  tops  being 
tubulated  to  allow  of  the  introdudlion  of  the  steam 
required  during  the  readtion.  The  retorts  being  charged 
with  an  intimate  mixture  consisting  of  well  ground  salt 
and  boric  acid,  the  neck  of  the  retort  being  connected 
with  a  refrigerator  for  the  purpose  of  condensing  the  acid 
thus  obtained. 

Diredtly  the  retorts  assume  a  low  red  heat,  hydro¬ 
chloric  acid  is  disengaged  in  abundance.  The  heat  is 
now  slightly  raised,  and  the  supply  of  steam  so  regu¬ 
lated  that  water  in  the  form  of  steam  is  allowed  to  enter 
trough  the  tubulure  in  sufficient  quantity  to  condense 
the  hydrochloric  acid  formed  in  connedtion  with  the 
refrigerator;  the  result  being  a  speedy  and  complete 
decomposition  of  the  salt  employed,  with  the  production 
of  anhydrous  borax,  which  remains  in  the  letorts,  whilst 
a  dense  and  pure  acid  colledts  from  the  condenser. 

\\  hen  the  readtion  is  terminated,  the  contents  of  the 
retorts,  consisting  of  anhydrous  borax,  is  ejedted,  whilst 
still  red  hot,  into  cold  water,  where  it  is  allowed  to 
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remain  for  forty-eights  hours,  during:  which  time  it  will 
have  passed  into  solution,  from  which,  by  the  ordinary 
routine  of  crystallisation,  it  is  obtained  as  ordinary 
commercial  borax. 

Everton  Research  Laboratory, 

18,  Albion  Street,  Everton, Liverpool. 


ON  THE  ABSORPTION  -  SPECTRA  OF  SOME 
COMPOUNDS  OF  CHROMIUM.* 

By  W.  LAPRAIK,  Ph.D.,  F.I.C. 

(Continued  from  p.  232). 

The  substituted  chloracetic  acids  were  now  used  as 
solvents  for  chromium  hydroxide  to  see  if  they  also 
yielded  similar  absorption-spedlra. 

The  chromium  hydroxide  was  the  same  as  that  used 
in  the  previous  experiments.  It  was  digested  with  strong 
aqueous  solutions  of  the  acids  at  the  ordinary  tempera¬ 
ture,  and  the  solutions  thus  obtained  were  examined  by 
the  spedtroscope  as  soon  as  possible,  as  the  acids,  under 
the  circumstances  of  the  experiment,  are  liable  to  decom¬ 
position.  The  results  are  not  so  satisfadtory  as  one 
would  wish,  for  the  absorption-bands  are  charadterised  by 
their  indefiniteness,  and  they  are  therefore  extremely 
difficult  to  measure.  Another  curious  charadferistic  is 
that  these  solutions  are  all  of  a  distinctly  blue  colour  by 
daylight,  although  the  specimen  of  chromium  hydroxide 
from  which  they  were  made  was  the  same  as  was  used 
in  the  fatty  acid  experiments,  in  which  case  the  solutions 
are  green.  The  mono-chloracetic  acid  solutions  are  of 
course  decomposed  on  heating  and  become  green.  The 
absorption-spedlrum  also  alters,  and  is  similar  to  that 
given  by  a  solution  of  chromium  hydroxide  in  glycollic 
acid.  The  same  is  true  if  the  solutions  be  kept  for  some 
time. 

The  following  are  the  measurements  actually  obtained 
by  dissolving  chromium  hydroxide  in  the  following 
acids. 

Monochloracetic  Acid  (17). — Continuous  absorption  to 
740;  shadow  to  710  ;  then  a  very  faint  band  fiom  698  to 
686.  The  broad  absorption  from  655  to  504,  and  con¬ 
tinuous  absorption  from  480. 

Dichloyacetic  Acid  (18). — Continuous  absorption  to 
740;  shadow  to  721;  then  a  very  faint  indefinite  band 
from  689  to  681.  The  broad  absorption  from  655  to  513, 
and  continuous  absorption  from  480. 

Trichloracetic  Acid  (19).— Continuous  absorption  to 
740;  shadow  to  714;  a  very  faint  indefinite  band  from 
701  to  674.  The  broad  absorption  from  655  to  509,  and 
continuous  absorption  from  480. 

These  substituted  fatty  acids,  then,  do  not  behave  to 
chromium  hydroxide  as  do  the  fatty  acids  themselves,  as 
the  absorption-spectra  given  by  the  former  when  they 
are  treated  similarly  are  of  an  entirely  different  character. 
Further,  the  successive  replacement  of  hydrogen  by  chlo¬ 
rine  appears  to  move  the  absorption-band  in  the  red  part 
of  spedirum  nearer  its  more  refrangible  end. 

It  was  thought  advisable  to  compare  the  spedirum  of 
chromic  chloride  itself  with  the  above,  as  it  appeared  not 
unlikely  that  the  chloracetic  acids  might  form  this  com¬ 
pound  under  the  conditions  of  the  experiment,  and  as  it 
is  well  known,  a  solution  of  chromium  chloride  gives 
an  indefinite  absorption-band  in  the  red  part  of  the 
spedirum. 

Two  distindt  specimens  of  chromium  chloride  were 
made,  as  was  also  a  specimen  of  the  colloidal  chromic 
chloride.  The  same  specimen  of  chromium  hydroxide 
used  in  the  former  experiments  was  dissolved  in  hydro¬ 
chloric  acid  and  its  absorption-spedlrum  examined. 

Two  specimens  of  chromium  chloride  were  made  from 
the  metal. f 

*  Journ.  fur  Fraki.  Chemie,  xlvii.,  305  (1893). 

i  Obtained  from  E.  Merck,  Darmstadt. 


(I.)  By  dissolving  the  metal  in  hydrochloric  acid. 

(II.)  The  metal  was  carefully  washed  with  dilute  acid 
for  six  hours  and  then  washed  with  water,  and  the 
residue  dissolved  in  hydrochloric  acid. 

All  these  specimens  gave  the  same  absorption- 
spedlrum  (29)  Continuous  absorption  to  7x7;  a  very 
faint  indefinite  band  704  to  689;  a  shadow  at  653  joining 
broad  absorption  from  6ig  to  350,  and  continuous  absorp¬ 
tion  from  472. 

This  absorption-spedlrum  is  very  similar  to  that  given 
by  chromium  hydroxide  dissolved  in  raonochloracetic 
acid.  But  it  can  be  shown  that  the  bodies  are  not  iden¬ 
tical,  for  on  heating  the  monochloracetic  acid  solution — 
owing  to  decomposition — it  yields  a  totally  different 
absorption-spedlrum,  while  the  chromic  chloride  is  not 
influenced  by  heat. 

Colloidal  Chromium  Chloride  (30). — This  was  made  in 
the  usual  way,  by  dialysing  as  neutral  a  solution  as 
possible  of  chromic  chloride.  After  some  months  the 
colloidal  chloride  was  obtained  as  a  solution  of  a  fine 
green  colour,  which  could  be  easily  gelatinised  on  the 
addition  of  sodium  chloride.  The  absorption-spedlrum 
of  the  colloidal  solution  was  similar,  but  not  identical, 
with  that  given  by  the  chloride  solution.  In  the  case  of 
the  colloidal  chloride  the  absorption-band  in  the  red  part 
of  the  spedirum  was  distindlly  nearer  the  less  refrangible 
end  of  the  spedirum. 

The  measurements  are  as  follows: — 

Continuous  absorption  to  800,  with  a  shadow  to  750. 
An  indefinite  band  from  710  to  695.  Then  a  shadow  at 
665  joining  broad  absorption  from  621  to  544,  and  con¬ 
tinuous  absorption  from  480.  The  significance  of  this 
absorption-spedlrum  will  be  discussed  later. 

Tribromacetic  Acid  (20). — Chromium  hydroxide  is  very 
slightly  soluble  in  a  strong  aqueous  solution  of  this  acid. 
The  absorption-spedlrum  is  similar  to  that  given  by 
trichloracetic  acid,  but  the  absorption-band  in  the  red 
part  is  moved  still  nearer  the  more  refrangible  end  of 
spedirum.  The  measurements  in  a  layer  of  the  solution 
3  c  m.  thick  are :  Continuous  absorption  to  770 ;  a  faint 
band  from  676  to  668;  a  shadow  at  653  joining  the 
broad  absorption  at  61010534,  and  continuous  absorption 
from  459. 

Glycollic  Acid  (21)—' This  acid  dissolves  chromium 
hydroxide  easily,  yielding  a  solution  having  a  bluish 
green  colour  by  daylight  and  a  red  colour  by  lamplight. 
The  absorption-spedlrum  is  as  follows:  — 

Continuous  absorption  to  758,  Then  two  bands  in 
the  red  723  to  714,  and  706  to  695  respedtively.  Then  a 
sharp  shadow  at  670,  which  joins  the  broad  absorption 
from  644  to  507,  and  continuous  absorption  from  473. 

Lactic  Acid  (22). — This  acid  easily  dissolves  the 
chromium  hydroxide.  The  solution  was  green  by  day¬ 
light  and  red  by  lamplight.  The  absorption-spedlrum 
given  was  similar  in  charadler  to  that  given  by  the 
preceding  acid. 

The  absorption-bands  are  very  indefinite,  and  their 
edges  indistindt,  so  that  the  same  difficulty  in  measuring 
them  was  experienced.  The  absorption-spedlrum  is  as 
follows  : — Continuous  absorption  to  770.  Two  very  faint 
and  indistindt  bands  at  721  and  707  respedtively.  Then 
a  somewhat  more  definite  and  broader  band  at  676—665. 
Then  the  broad  absorption  from  629  to  533,  and  con¬ 
tinuous  absorption  from  467. 

The  bands  721  and  707  seemed  to  be  moved  towards 
the  less  refrangible  end  of  the  spedirum  than  is  the  case 
in  glycollic  acid.  But  the  apparent  movement  is  slight, 
and  the  bands  indistindt,  so  that  it  is  impossible  to  speaii 
with  certainty. 

Trichlorlactic  Acid  (23).— A  saturated  solution  in  cold 
water  was  made  of  this  acid,  and  the  chromium  hydroxide 
dissolved  in  the  cold  in  it.  The  solution  was  red  by  day¬ 
light  as  well  as  by  lamplight.  The  absorption-bands  in 
this  case  are  also  very  indistindt,  but  after  repeated 
measurement  they  appear  to  be  as  follows: — Continuous 
absorption  to  721.  Two  faint  bands  at  710  and  674 
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respedtively.  A  shadow  at  655  joining  broad  absorption 
from  610  to  526,  and  continuous  absorption  from  483. 

These  measurements  point  to  the  absorption-bands 
being  moved  slightly  towards  the  red  end  of  the  spedtrum 
as  compared  with  ladtic  acid. 

Phosphoric  Acid  (24). — Chromium  hydroxide  was  dis¬ 
solved  in  an  excess  of  this  acid,  producing  a  fine  green 
coloured  solution,  which  gave  an  absorption-spedtrum 
which  is  somewhat  remarkable.  It  is  as  follows : — 
Continuous  absorption  to  740.  Then  a  band  in  the  midst 
of  partial  absorption  at  698—686.  Then  a  space  free 
from  partial  absorption.  Then  a  band  at  670—650, 
another  band  at  639—621  and  partial  absorption  to  585, 
and  finally  continuous  absorption  from  471. 

The  notable  point  of  this  absorption-spedtrum  is  that 
there  is  so  little  absorption  in  the  green  part.  In  this 
respedt  the  phosphoric  acid  solution  is  different  from  all 
the  other  salts  of  chromium  examined,  with  one  excep¬ 
tion,  potassium  chromicyanide. 

Malic  Acid  (25).— A  strong  aqueous  solution  of  this 
acid  easily  dissolves  chromium  hydroxide.  The  solution 
is  bluish-red  by  daylight  and  red  by  lamplight,  and  gives 
the  following  absorption  spedtrum. 

Continuous  absorption  to  729.  Then  a  band  at  707  to 
695.  A  deep  shadow  at  670  which  joins  the  broad  absorp¬ 
tion  at  644  which  ends  at  498,  and  continuous  absorption 
at  480. 


Tartaric  Acid  (26). — The  absorption-spedtrum  of  a 
solution  of  chromium  hydroxide  in  this  acid  is  known, 
as  it  has  been  mapped  by  Th.  Erhard  (loc.  cit.). 

My  measurements  are  : — Continuous  absorption  to 
800.  A  very  indefinite  band  at  707—695.  A  shadow  at 
668  which  joins  the  broad  absorption’  at  639  which  ends 
at  5or,  and  continuous  absorption  from  475. 

Citric  Acid  (27). — A  strong  aqueous  solution  of  this 
acid,  when  used  as  a  solvent  for  chromium  hydroxide 
gives  an  absorption-spedtrum  very  similar  in  charadter  to 
that  given  by  the  two  previous  acids.  The  following 

were  the  measurements  obtained  :—  0 

Continuous  absorption  to  736.  A  faint  band  at  707  to 
698.  A  shadow  at  660,  which  joins  the  broad  absorption 
at  629,  and  which  ends  at  504.  Then  continuous  absorp¬ 
tion  from  467.  r 

Isethoinic  Acid  (28). — A  50  per  cent  aqueous  solution 
of  this  acid  was  used  to  dissolve  chromium  hydroxide, 
which  it  did  without  difficulty.  The  colour  of  the  solu¬ 
tion  was  bluish  green  by  daylight  and  red  by  lamplight, 
ihe  absorption-spedtrum  was  as  follows  :— 

Continuous  absorption  10717.  A  very  indefinite  band 
at  695—668.  Ihe  broad  absorption  at  653-506,  and 
continuous  absorption  from  480. 

The  absorption- spedlra  of  the  foregoing  acids  are 
charadterised  by  the  indefiniteness  of  the  absorption- 
bands  in  the  less  refrangible  parts,  and  they  fade  off  so 
gradually  on  both  sides  that  it  is  extremely  difficult  to 
measure  them.  J 


C  °S-eure^emb  ance  of  these  absorption- spedlra, 

together  with  the  great  differences  of  molecular  com- 

P  lre,  aci,ds  us?d  as  solvents,  suggested  the 

probability  of  the  absorption-spedra  given  being  produced 
mainly  by  chromium  hydroxide  or  oxide,  and  not  to  the 
combination  of  this  body  with  the  acids  used  as  solvents. 

It  is  well  known  that  chromium  hydroxide  is  not  pre¬ 
cipitated  by  caustic  alkalis  in  presence  of  certain  organic 

werLeS;aSaSUgar;  tar,taric  acid’  &c-  Some  experiments 
a  Wlt-  thls  view-  Solutions  of  chromium 
hydroxide  in  citric  and  tartaric  acids  were  made,  and  a 
slight  excess  of  caustic  potash  was  added,  and  the 
absorption-spedtrum  observed.  These  solutions  gave  the 
same  absorption-spedtrum,  which  is  as  follows:— 
Continuous  absorption  to  721.  A  faint  band  at  710  to 
9  .‘ .  A  j  adow  at  joins  the  broad  absorption  at  617, 
w  ich  ends  at  547.  And  continuous  absorption  from  473. 
Ammonia  solution  was  substituted  for  caustic  potash,  but 
above SU  Hlg  absorPtlon'sPe(fln,m  was  the  same  as  the 


In  another  set  of  experiments  the  chromium  salt  was 
varied ;  chromium  chloride  and  sulphate  were  used 
together  with  strong  aqueous  solutions  of  cane  su^ar 
glycerin,  and  tartaric  acid  respedtively.  Slight  excess  of 
caustic  potash  was  added  in  one  case,  and  an  excess  of 
ammonia  solution  in  the  other.  The  absorption-spedtra 
in  all  these  cases  did  not  differ  from  the  one  given  last. 

Chromium  hydroxide  itself  dissolves  in  an  excess  of 
caustic  potash  ;  this  also  gave  the  same  absorption- 
spedtrum  as  the  above,  and,  lastly,  freshly  precipitated 
chromium  hydroxide,  precipitated  by  caustic  potash  and 
suspended  in  water,  gave  exadtly  the  same  absorption- 
spedtrum  (31). 

There  can  be  no  doubt,  then,  but  that  the  above  is  the 
absorption-spedtrum  given  by  chromium  hydroxide,  and 
as  was  to  be  expedted  it  agrees  exadtly  with  that  given  by 
a  solution  of  colloidal  chromium  chloride,  and  also  fairly 
well  with  the  absorption-spedtra  given  by  citric,  tartaric 
and  malic  acids. 

It  would  therefore  seem  probable  that  in  these  cases 
and  probably  in  others  the  acids  have  no  power  in 
modifying  the  absorption-spedtra,  which  therefore  must 
be  produced  either  by  chromium  hydroxide  or  oxide 
existing  in  the  various  solutions  examined.* 

It  is  further  to  be  noticed  that  the  band  710—6920! 
chromium  hydroxide  is  represented  in  most  of  the 
chromium  salts  examined;  a  glance  at  Table  I.,  column 
2,  will  render  this  evident.  Sometimes  it  occurs  as  a 
broad  band,  as  in  the  case  of  chromium  chloride  ;  some¬ 
times  as  a  faint,  thin,  incidental  band,  as  in  the  fatty  acid 
senes;  and  sometimes  as-a  thin,  sharp,  and  exceedingly 
dark  band,  as  in  the  case  of  the  chromoxalates ;  while°in 
the  substituted  chlor-acetic  acids  it  is  somewhat  moved 
towards  the  more  refrangible  end  of.  the  spedtrum. 

(To  be  continued). 


A  REVISION  OF  THE  ATOMIC  WEIGHT  OF 
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First  Paper:  The  Analysis  of  Baric  Bromide. 
By  THEODORE  WILLIAM  RICHARDS. 

(Continued  from  p.  233). 


The  Choice  of  Material. 

Ii  has  been  already  stated  that  the  most  satisfactory 
determinations  of  the  atomic  weight  of  barium  have  had 
baric  chloride  as  a  starting  point.  In  many  respedts  this 
substance  is  well  adapted  for  the  purpose  ;  but  one 
serious  cause  of  error  must  be  carefully  guarded  against 
in  the  usual  method  adopted  for  its  analysis.  The°well- 
known  solubility  of  argentic  chloride  influences  the 
accuracy’,  not  only  of  the  weight  of  chloride  obtained, 
but  also  of  the  apparent  end  point  of  the  precipitation 
after  the  method  of  Gay  Lussac.  Long  ago  Stas  J  pointed 
out  this  cause  of  error,  and  carefully  described  his  method 
of  procedure,  that  others  might  corredt  his  results  if  they 
were  found  to  be  based  upon  an  incorredt  assumption. 
He  added  an  excess  of  silver  to  the  chloride  to  be  investi¬ 
gated,  and  then  added  the  standard  solution  of  a  chloride 
until  no  more  cloudiness  was  observable.  Such  a  method 
under  ordinary  circumstances  requires  from  two  to  eight 
m. grms.  less  of  silver  to  correspond  with  a  given  weight 
0  ,  l°r'de  than  would  be  required  if  the  solutions  were 
added  in  the  inverse  order. 


T.-n?i-n,Ce  Vhe  ab?ve  'vorli  was  done-  Becoura  (Comptes  Rendus,  cxii., 
,rrnh  rVn°Wn  by  therm‘c  methods  that  a  green  basic  sulphate- 
r  u* * *  3‘5  .3  exists  m  solution  when  the  blue  sulphate  is  converted 

=  mg  Intothe  Sreen  salt,  and  also  that  this  salt  is  unable  to  fix 
a  tuither  quantity  of  acid. 

vo!.xx°viH^  01  th‘  American  Academy  of  Arts  and  Sciences, 

3r°Pstein’ar  translation  of  Stas’s  Memoir,  pp.  46,  56,  59,  and 
especially  295  (Leipzig,  1867).  ’  ^  ’  3  '  oy’ 
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A  number  of  years  afterward*  Stas  changed  his  method 
of  procedure,  and  selected  the  point  half-way  between  the 
two  extremes  as  the  true  end  point  of  the  silver  reaction. 
He  gave  reasons  for  this  change  of  view,  but  wholly 
ignored  his  previous  results.  Commentators  have  laid 
hardly  enough  stress  upon  this  important  difference 
between  the  two  series  of  determinations,  although  it 
necessarily  involves  an  error  in  one  series  or  the  other. 

Working  before  even  the  earliest  date  of  Stas’s  publica¬ 
tion  upon  this  subject,  the  experimenters  upon  the  atomic 
weight  of  barium  naturally  overlooked  the  whole  ques- 
tion.  As  nearly  as  may  be  guessed  from  their  incomplete 
accounts,  they  usually  selected  the  end  point  obtained  by 
gradually  adding  argentic  nitrate  to  baric  chloride  ;  hence 
their  results  cannot  be  compared  with  either  of  Stas  s 


series  * 

Much  time  during  the  past  eighteen  months  has  been 
spent  upon  this  question.  The  investigation  of  baric 
chloride  showed  that  results  for  the  atomic  weight  of 
barium  varying  from  137-35  to  137-50  might  easily  be 
obtained  from  the  purest  possible  salt,  according  to  the 
interpretation  of  the  data.  At  last  a  definite  conclusion 
was  reached,  and  the  work  is  now  nearly  ready  for  publi 

cation.  ,  .  .  ,  . 

The  necessity  for  some  other  basis  for  the  atomic 
weight  of  barium  early  led  to  the  search  for  a  new 
starting  point.  In  the  course  of  this  search  most  of  the 
available  baric  salts  were  investigated  with  regard  to 
their  adaptability  for  the  present  purpose. 

Baric  nitrate  holds  water  with  great  obstinacy,  and  no 
certain  point  of  constant  weight  could  be  reached  by 
gradually  heating  it.  Besides,  the  only  two  methods 
available  for  its  analysis  are  extremely  unsatisfactory. 
The  conversion  into  the  chloride  is  rendered  very  difficult 
because  of  the  insolubility  of  both  the  nitrate  and  chloride 
in  strong  acids.  The  complete  conversion  of  the  nitrate 
into  the  sulphate  is  also  difficult,  because  of  the  well- 
known  occlusion  of  one  salt  by  the  other.  Moreover, 
supposing  the  analysis  by  either  method  to  have  been 
satisfactorily  performed,  the  data  furnished  would  give 
only  the  worst  possible  foundation  for  the  calculation  of 
the  atomic  weight  of  barium  (see  Ostwald,  Allgemein. 
Chem.,  i.,  23).  Many  qualitative  and  quantitative  ex¬ 
periments  led  to  the  complete  rejeftion  of  banc  nitrate  as 
the  material  for  analysis. 

Baric  bromate  is  very  readily  prepared  in  a  pure  state 
by  a  few  successive  crystallisations,  and  it  was  hoped  that 
this  salt  would  furnish  especially  valuable  testimony 
upon  the  case.  But  investigation  showed  that  it  was 
impossible  to  be  certain  that  the  crystallised  salt  did  not 
contain  an  excess  of  occluded  water.  Upon  the  other 
hand,  it  is  doubtful  if  all  the  water  of  crystallisation  can 
be  expelled  without  a  slight  decomposition  of  the  salt. 
Since  water  is  the  one  impurity  most  to  be  dreaded  in  all 
such  work,  baric  bromate  was  rejected,  except  as  a  means 
of  obtaining  the  bromide  in  a  pure  state. 

The  carbonate  was  next  experimented  upon,  and,  while 
the  results  were  more  promising  than  those  from  the 
nitrate  and  bromate,  they  were  less  satisfactory  and  con¬ 
clusive  than  those  obtained  from  baric  bromide. 

The  advantages  of  the  use  of  a  bromide  for  an  investi¬ 
gation  upon  atomic  weights  are  so  manifest,  and  have 
been  so  often  discussed,  as  to  need  no  further  mention. 
The  current  descriptions  of  the  deliquescence  and  in¬ 
stability  of  the  baric  salt  alone  postponed  the  considera- 
tion  of  this  substance.  Investigation  showed  that  nns- 
leading  statements  about  the  salt  have  found  their  way 
into  chemical  literature.  In  reality,  the  substance  is  as 
well  adapted  for  accurate  work  as  baric  chloride  and 
most  other  materials  upon  which  we  must  rely. 

(To  be  continued.) 


THE  ANALYSIS  OF  IRON  AND  STEEL.* 

By  JOHN  PARRY,  F.C.S.,  and  J.  JAS.  MORGAN,  F.C.S. 
(Continued  from  p.  1 77). 

Parry  determines  the  small  percentage  of  carbon  in  very 
soft  steels  by  the  method  of  combustion  in  vacuum.  The 
dry  carbonaceous  residue  obtained  by  any  of  the  usual 
methods,  i.e.,  by  digestion  with  copper  sulphate  orchloride, 
&c.t  is  mixed  with  excess  of  pure  copper  oxide,  previously 
ignited  in  a  vacuum  to  remove  all  gaseous  matter  and 
moisture.  The  moisture  is  transferred  to  a  porcelain 
tube  closed  at  the  end,  and  the  tube  nearly  filled  with 
copper  oxide.  The  tube,  &c.,  is  attached  to  the  Sprengel 
mercury  air  pump,  exhausted,  and  allowed  to  stand  for 
one  hour  ;  if  no  leakage  occurs,  a  full  red  heat  is  applied 
by  any  convenient  means — preferably  a  small  gas  com¬ 
bustion  apparatus— for  one  hour.  Carbonic  acid  is  freely 
evolved,  and  is  pumped  into  a  tube  graduated  in  i-ioth 
c.c.  attached  to  the  pump.  The  gas  is  accurately  mea¬ 
sured  with  the  usual  precautions,  and  the  percentage  of 
carbon  calculated  therefrom. 

Very  close  results  may  thus  be  obtained,  and  a  very 
minute  quantity  of  carbon  may  be  estimated  with  cer¬ 
tainty.  (For  details  and  full  description  of  apparatus  see 
Blair’s  iron  and  steel  analysis).  This  method  at  first 
sight  may  seem  too  elaborate  and  complicated  for 
ordinary  work,  but  our  experience  is  to  the  contrary. 
Once  the  apparatus  is  in  complete  working  order,  com¬ 
bustion  may  be  made  with  great  facility.  The  same 
tube  and  copper  oxide  may  be  used  repeatedly  if  the  pre¬ 
caution  be  taken  of  keeping  the  tube,  &c.,  always  attached 
to  the  pump,  and  slightly  heating  and  pumping  just  pre¬ 
vious  to  use. 

Graphite. 

For  the  determination  of  this  constituent  four  or  five 
grms.  of  the  metal  are  dissolved  with  the  aid  of  a  gentle 
heat  in  hydrochloric  acid,  the  residue  collected  on  an 
asbestos  filter  similar  to  that  employed  for  the  collection 
of  the  carbonaceous  residue  in  the  estimation  of  total 


*  The  Memoir  was  presented  in  1876,  according  to  the  title  page. 
Mem.  de  VAcad.  de  Belg  ,  Nouv.  Ser.,  xhn.  See  also  Van  der 
Plaats,  Chem.  News,  liv.,  52,  88. 


carbon,  washed  with  hot  water,  a  solution  of  caustic 
potash,  alcohol,  and  a  little  ether.  The  residue  is  then 
dried,  mixed  with  copper  oxide,  burnt  in  a  stream  of 
oxygen, f  the  resulting  carbonic  acid  being  collected  and 
weighed. 

This  method  furnishes  very  accurate  results,  but  is 
rarely  employed,  the  graphite  being  determined  either  in 
the  case  of  silicon  previously  dealt  with,  or  preferably  by 
the  method  now  described,  which  yields  results  suffi¬ 
ciently  accurate  for  all  technical  purposes.  Five  grms. 
of  the  sample,  contained  in  a  beaker,  are  digested  at  a 
gentle  heat,  with  60  c.c.  of  dilute  hydrochloric  acid,  and 
when  the  solution  is  nearly  complete,  20  c.c.  of  the  strong 
acid  is  added  and  further  digested.  Dilute  the  resulting 
solution  with  a  large  volume  of  water,  collect  the  residue 
composed  of  graphite,  &c.,  on  a  weighed  filter  paper, 
wash  well  with  water,  a  dilute  solution  of  hydrochloric 
acid,  and  a  solution  of  caustic  potash,  to  remove  silicon, 
and  finally  to  remove  hydrocarbons,  with  alcohol  and 
ether.  The  filter  paper  and  contents  are  then  transferred 
to  a  water  oven,  dried  at  100 — X20°  C.,  and  weighed.  As 
the  graphite  thus  obtained  may  still  contain  small  quan¬ 
tities  of  silicon,  &c.,  in  the  form  of  slag,  it  is  placed  in  a 
platinum  crucible,  ignited  at  a  strong  heat,  the  residue 
weighed  and  deducted  from  the  original  weight  of  the 
graphite,  and  if  required  the  percentage  of  slag  thus 
obtained  tabulated.  Analysts  do  not  usually  give  deter¬ 
minations  of  slag  and  diffused  iron  oxide,  but  even  for 
practical  work  these  should  always  be  estimated. 

Sulphur. 

The  methods  employed  for  the  determination  of  sulphur 
in  iron  and  steel  are  based  upon  two  principles,  viz. : — 

*  From  Industries,  April  4, 1893. 

+  For  a  description  of  the  apparatus  employed  and  manner  of 
carrying  out  the  combustion  consult  a  work  on  organic  chemistry. 
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Analysis  of  Iron  and  Steel. 


(  Chemical  News, 
l  May  26,  1893. 


(1)  That  upon  treating  the  metal  with  an  oxidising 
reagent,  such  as  nitric  acid  or  other  oxidiser,  the  sulphur 
is  oxidised  into  sulphuric  acid,  which  is  subsequently 
precipitated  as  barium  sulphate  (BaS04)  with  barium 
chloride.  (2)  The  sulphur  is  evolved  as  sulphuretted 
hydrogen  upon  treating  the  iron  or  steel  with  sulphuric 
or  hydrochloric  acid.  Of  the  two,  we  are  of  opinion  that 
the  method  based  upon  principle  (1)  yields,  in  the  hands 
of  a  skilful  operator  who  rigidly  observes  the  necessary 
precautions,  the  most  accurate  results,  and,  furthermore, 
that  those  obtained  by  the  other  methods  should  be 
checked  by  it. 

The  modus  operandi  of  the  method  is  as  follows  : — The 
filtrate  contained  in  a  beaker,  remaining  from  the  estima¬ 
tion  of  the  silicon,  or,  if  it  has  not  been  determined,  that 
obtained  upon  dissolving  4  grms.  (with  sulphurous  iron 
2  or  even  x  grm.  is  quite  sufficient)  of  the  sample  in 
60  c.c.  of  nitro-hydrochloric  acid,  with  subsequent  evapo¬ 
ration  of  the  solution  to  complete  dryness,  re-dissolving 
in  hydrochloric  acid,  and  separation  of  the  silica  as 
previously  described,  is  gently  evaporated  down  to  dry¬ 
ness.  The  beaker,  &c.,  is  allowed  to  cool,  the  contents 
moistened  with  a  small  quantity  of  hydrochloric  acid,  a 
gentle  heat  applied,  and  the  solution  again  taken  to 
dryness. 

This  operation  is  repeated  until  it  is  judged  that  the 
whole  of  the  nitric  acid  is  expelled.  Finally,  a  small 
quantity  of  hydrochloric  acid  is  added  to  the  dry  residue, 
and  the  solution  evaporated  until  a  crust  commences  to 
form  on  the  surface,  at  which  point  it  is  arrested  and  the 
crust  dissolved  in  three  or  four  drops  of  hydrochloric 
acid.  If  these  diredions  be  stridly  carried  out,  the 
solution  will  be  free  from  nitric  acid  and  nitrates,  which 
are  precipitated  by  barium  chloride,  as  also  from  an 
excess  of  hydrochloric  acid,  which  is  essential  for  the 
obtainment  of  good  results,  barium  sulphate  being  in  our 
experience  soluble  to  a  slight  extent  in  acid  solutions  of 
ferric  chloride.  The  solution  thus  obtained  is  diluted 
with  700  c.c.  of  water,  and  the  sulphuric  acid  contained 
in  the  same  precipitated  as  baiium  sulphate  (BaS04)  by 
the  addition  of  5  c.c.  of  barium  chloride  (prepared  by 
dissolving  one  part  of  the  crystals  in  ten  of  water).  After 
thoroughly  mixing  the  solutions,  cover  the  mouth  of  the 
beaker  with  a  watch-glass  and  set  aside  to  stand  in  a 
warm  place  for  at  least  twelve  hours,  during  which  time 
the  barium  sulphate  will  be  precipitated.  At  the  expira-  ' 
tion  of  that  time  syphon  off  as  much  as  possible  of  the 
clear  supernatant  liquid,  and  throw  the  remainder,  to¬ 
gether  with  precipitate — removing  the  portions  adhering 
to  the  sides,  &c.,  of  the  beaker— on  to  a  Swedish  filter. 
Wash  the  filter  and  contents  two  or  three  times  with  a 
dilute  solution  of  hydrochloric  acid  and  thoroughly  with 
hot  water,  transfer  filter,  &c.,  to  a  platinum  or  porcelain 
crucible,  ignite  at  a  bright  heat,  and  when  cold  weigh 
the  residual  BaS04,  every  hundred  parts  of  which  corre¬ 
spond  to  1373  parts  of  sulphur.* 

It  occasionally  happens  that  the  precipitate,  instead  of 
being  perfedly  white,  is  of  a  pinkish  tinge,  due  to  the 
presence  of  iron,  but  the  quantity  is  so  small  that  it  may 
be  safely  disregarded.  If,  however,  it  is  a  decided  red, 
the  precipitate  contained  in  a  platinum  crucible  is  fused 
with  six  times  its  weight  of  sodium  carbonate,  the  fused 
mass  treated  with  a  small  quantity  of  dilute  hydrochloric 
acid,  the  solution  filtered,  and  the  barium  sulphate,  now 
fiee  from  impurities,  colleded  on  a  filter,  washed,  &c. 

The  methods  based  upon  principle  (2)  are  numerous, 
the  majority  being  rapid  and  of  easy  execution.  These 
advantages  are,  however,  considerably  lessened  by  the 
fact  that  they  cannot  be  said  to  furnish  absolutely  accurate 
results  on  account  of  the  probability  of  a  proto-sulphate 
being  retained  in  solution,  likewise  the  insoluble  matter 
tn  some  irons  seems  to  retain  small  quantities  of  sulphur. 
Neither  can  they  be  employed  with  all  classes  of  iron, 
such  as  white  iron.  Where  only  approximate  results  are 


•  *  Tht, pr.incLpal.  objection  to  this  method  is  that  it  is  almost 
impossible  to  obtain  HNOa  and  HCi  acids  free  from  SO.. 


desired  they  furnish  very  fair  results  in  a  short  time  In 
the  method  now  described  a  metal  is  precipitated  as 
sulphide  from  the  solution  of  its  salts  by  conducting  the 
sulphuretted  hydrogen  evolved  through.  The  absorbent 
employed  is  a  solution  of  copper  sulphate,  prepared  by 
dissolving  60  grms.  of  the  crystals  in  a  litre  of  water. 

The  details  of  the  method  are  as  follows  : — In  a  small 
glass  flask,  a  (Fig.  2),  provided  with  a  caoutchouc  cork, 
through  which  a  safety  acid  funnel,  b,  passes,  reaching 
to  nearly  the  bottom  of  the  flask,  and  a  tube,  c,  bent  at 
right  angles,  welded  to  the  neck,  place  4  grms.  of  the 
sample,  and  in  the  glass  cylinder,  d,  of  250  c.c.  capacity, 
220  c.c.  of  the  copper  sulphate  solution.  Arrange  the 
apparatus  over  a  gas-burner  so  that  the  tube,  c,  reaches 
inside  nearly  to  the  bottom  of  cylinder  D,  and  through 
the  funnel  pour  in  some  dilute  sulphuric  acid  (one  part 
acid  to  three  of  water)  until  the  stem  is  immersed  to  a 


Fig.  2. 

depth  of  half-an-inch.  1  he  acid  immediately  attacks  the 
metal  with  evolution  of  sulphuretted  hydrogen  &c.  which 
makes  its  escape  through  the  tube  c  into  the  copper  sul¬ 
phate,  where  as  it  ascends  it  is  decomposed,  the  sulnhur 
combining  with  the  copper,  forming  a  precipitate  of  copper 
sulphide  (LuS),  while  the  hydrogen  is  liberated.  Towards 
the  end,  when  the  reaction  becomes  enfeebled,  accelerate 
by  applying  a  gentle  heat  under  the  flask.  When  all 
action  is  at  an  end,  expel  the  gas  remaining  in  the  flask 
y  pouring  in  through  the  funnel  lukewarm  water  taking 
care  that  it  does  not  overflow  into  the  copper  sulphate 
solution.  Remove  a,  rinsing  into  d  any  portions  of  the 
precipitate  which  may  adhere  to  the  stem  of  c  colled 
the  piecipitate  on  a  filter,  wash  thoroughly  with  cold 
water,  and  convert  into  copper  oxide  (CuO)  by  ignition  at 

Mflnhid63'’  ^  weigh>  The  ignited  precipitate  of  copper 
sulphide  contains  40  per  cent  sulphur. 

(To  be  continued). 

ZdtunsA*  Th,  °f  ,Vhe  Sodiun?  Light. — H.  Krai  (Chem. 
Leitung).—  The  author  uses  asbestos  rods  saturated  with 

common  salt  and  prepared  from  asbestos  paper  They 
ate  saturated  by  steeping  in  brine,  and  drying.P  y 
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PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY. 

Ordinary  Meeting,  May  4th,  1S93. 

Dr.  Armstrong,  President,  in  the  Chair. 


Certificates  were  read  for  the  first  time  in  favour  of 
Messrs.  John  Bateman,  Saltney,  near  Chester  ;  Robert 
S.  Cahill,  go,  Park  Lane,  Norwich;  Alexander  Mitchell 
Martin,  Douglas  Villa,  Dunbeth  Road,  Coatbridge  ; 
Charles  Alexander  McKerrow,  41,  Eccles  Old  Road, 
Pendleton,  Manchester;  William  Ridgely  Orndorff, 
Ithaca,  N.Y.,  U.S  A.  ;  Wilfred  Sessions,  Russell  House, 
Gloucester  ;  Frank  Ernest  Thompson,  97,  Murdock 
Road,  Handsworth,  Birmingham. 

In  answer  to  a  question  put  by  Mr.  Cassal,  the 
President  expressed  the  opinion  that  to  read  the  certi¬ 
ficates  of  some  without  reading  those  of  all  candidates 
would  be  to  make  an  invidious  distinction,  and  that, 
therefore,  if  such  a  request  were  made,  he  should  rule 
that  it  was  out  of  order. 

The  following  candidates  were  duly  elected  Fellows 
of  the  Society  John  Frederick  Briggs,  Julian  L.  Baker, 
William  A.  Bone,  Laurence  Augustus  Baine,  John  Chas. 
Burnham,  William  Robert  Burnett,  Joshua  Buchanan, 
Ralph  Edward  Brown,  George  Clayton,  James  Cameron, 
Harry  Williamson  Dixon,  H.  W.  Dickinson,  Robert 
Cecil  Turle  Evans,  Thomas  Edwards,  Alfred  Roland 
Gower,  Robert  George  Grimwood,  John  Addyman 
Gardner,  Hedley  Gordon  Jones,  Hooper  Albert  Dickinson 
Jowett,  Sorabji  Manekji  Kaka,  Edmund  George  Lamb, 
Herbert  Lloyd,  Alan  E.  Munby,  Henry  John  Monson, 
John  Alan  Murray,  J.  Frank  McGregory,  A.B.,  A.M., 
James  Mason,  Raffaello  Nasini,  William  Henry  Oates, 
S.  Parrish,  William  Rintoul,  James  Henry  Robbins, 
George  Rudd  Thompson,  Frank  P.  Vandenbergh,  B.S., 
M.D.,  A.  F.  Watson,  John  Wilkinson. 

Of  the  following  papers  those  marked  *  were  read 

*11.  “  The  Hydrates  of  Sodium,  Potassium,  and  Lithium 
Hydroxides.'’  By  S.  U.  Pickering. 

By  cooling  solutions  of  sodium  hydroxide  the  author 
has  succeeded  in  isolating  a  large  number  of  hydrates  in 
the  solid  crystalline  condition.  They  considerably  out¬ 
number  those  of  which  he  obtained  indications  by  means 
of  changes  of  curvature  in  the  case  of  sulphuric  acid — 
comparing  similar  ranges  of  strengths  in  the  two  cases — 
and  hence  no  improbability  can  any  longer  be  held  to 
attach  to  these  latter  on  account  of  their  being  so 
numerous. 

The  formula  of  the  various  hydrates  isolated  and  their 
freezing  points  are  as  follows  : — 

Freezing-point. 


Na0H-H20  .  64'3° 

Na0H-2H20 .  i2’5 

Na0H-3-irH2O  .  2730 

NaOH-3'5H20 .  i5\55 

aNa0H’4H20 .  757 

0NaOH-4H2O .  -  170 

Na0H-5H20 .  -12-22 

NaOH  7H20 .  -23-51 


The  freezing-points  or  solubility  curves  of  all  these 
hydrates  have  been  followed  throughout  considerable 
ranges;  several  of  them — in  one  case  as  many  as  four — 
overlap  each  other.  As  it  is  scarcely  possible  to  conceive 
that  a  crystalline  hydrate  can  be  extracted  from  a  solution 
unless  some  molecules  of  that  hydrate  are  present  in  the 
solution,  this  fadt  must  prove  that  in  some  cases  as  many 
as  four,  probably  even  more,  different  hydrates  exist  in 
the  same  solution. 

The  existence  of  two  different  tetrahydrates  is  notice- 
able,  as  also  is  that  of  the  complex  hydrate  of  the  formula 
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Na0H-3-iiH20,  or  Na0H-3H20-(-Na0H,4H20,  which 
is  similar  to  two  of  the  hydrates  of  which  the  author 
obtained  indications  in  the  case  of  sulphuric  acid.  Of 
the  eight  hydrates,  that  containing  3J  molecular  propor¬ 
tions  of  water  is  the  only  one  which  has  been  previously 
described. 

In  the  case  of  potassium  hydroxide,  two  new  hydrates 
— a  mono-  and  a  tetra-hydrate — have  been  isolated  and 
examined,  in  addition  to  the  already  known  dihydrate. 
The  freezing-points  of  these  are — 

Freezing-point. 

K0HH20  .  1430 

K0H-2H20  .  35'5° 

K0H-4H20 .  -32-7 

In  the  case  of  lithium  hydroxide,  the  already  known 
monohydrate  was  the  only  one  obtained. 

12.  ,l  Detection  of  Arsenic  in  Alkaline  Solutions.”  By 
John  Clark,  Ph.D. 

The  author  shortly  reviews  the  different  methods  by 
which  arseniuretted  hydrogen  is  generated  in  an  alkaline 
solution,  and  finds,  as  pointed  out  by  Hager,  that  Fleit- 
mann’s  process,  which  depends  on  the  interaction  of 
finely-divided  zinc  and  caustic  potash,  does  not  detect 
arsenic  acid,  but  he  is  unable  to  confirm  the  statement 
of  H.  Fresenius,  that  Gatehouse’s  modification  of  Fleit- 
mann's  test  indicates  arsenic  acid,  as  he  has  not  been 
able  to  volatilise  the  slightest  trace  of  arsenic  by  heating 
arsenate  of  soda  with  a  large  excess  of  pure  aluminium 
and  caustic  soda,  and  he  attributes  the  results  obtained 
by  Fresenius  to  the  use  of  impure  aluminium,  or  to  the 
presence  of  arsenious  acid  in  the  arsenic  acid.  Experi¬ 
ments  made  to  test  the  applicability  of  the  Gatehouse 
process  in  estimating  arsenic  seem  to  show  that,  although 
it  is  very  delicate  and  very  convenient,  it  does  give 
quantitative  results,  even  when  the  whole  of  the  arsenic 
is  in  the  form  of  arsenious  acid.  He  also  finds  that 
arsenic  acid  in  an  alkaline  solution  resists  the  adtion  of 
sodium  amalgam,  and  he  concludes,  therefore,  that  none 
of  the  methods  which  have  been  proposed  for  the  genera¬ 
tion  of  arseniuretted  hydrogen  in  an  alkaline  solution 
detedt  arsenic  acid. 

13.  “ Improvements  in  Reinsch’s  Process.”  By  John 
Clark,  Ph.D. 

Reinsch’s  process,  as  carried  out  in  the  ordinary  way, 
is  capable  of  demonstrating  the  presence  of  very  minute 
quantities  of  arsenic,  and,  according  to  Letheby,  it  with¬ 
draws  every,  and  the  smallest,  trace  of  arsenic  from 
organic  mixtures,  but  there  are  two  objedlions  to  its  use 
in  medico-legal  cases. 

1,  When  the  quantity  of  arsenic  is  small,  a  stain  is 
obtained  which  it  is  sometimes  difficult  to  identify  as 
arsenic,  because  the  coated  copper  when  heated  is  apt  to 
give  a  layer  of  chloride  of  copper  and  organic  matter, 
instead  of  arsenious  acid. 

2.  It  is  not  suitable  for  the  quantitative  estimation  of 
arsenic,  as  it  is  not  possible  by  means  of  heat  to  volatilise 
the  whole  of  the  arsenic  from  the  copper. 

The  author’s  improvements  consist  in  identifying  the 
arsenic  or  antimony  on  the  copper  with  greater  certainty, 
and  at  the  same  time  estimating  the  amount  of  each  when 
they  occur  together.  For  this  purpose  he  digests  the 
coated  copper  in  a  cold  mixture  of  dilute  caustic  potash 
and  peroxide  of  hydrogen,  which  dissolves  the  arsenic 
and  antimony,  and  converts  them  into  arsenate  and 
antimonate  of  potassium.  The  solution  is  then  boiled, 
filtered,  to  get  rid  of  the  oxide  of  copper,  evaporated  to 
small  bulk,  and  distilled  with  ferrous  chloride  and  strong 
chlorhydric  acid.  The  distillate  is  then  saturated  with 
sulphuretted  hydrogen,  and  the  arsenic  weighed  as  sul¬ 
phide,  after  being  freed  from  traces  of  sulphur  by  washing 
with  carbon  bisulphide  and  alcohol.  The  residual  liquid, 
from  which  the  arsenic  has  been  thus  removed  by  dis¬ 
tillation,  is  then  tested  for  antimony. 


Improvements  in  ReinscWs  Process. 
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Saponification  of  Linseed  Oil  by  Dutch  White  Lead.  jCHMaJc2^Ss’ 


Discussion. 

Dr.  Bernard  Dyek  drew  attention  to  a  remarkable 
difference  in  the  results  obtained  on  testing  for  arsenic 
by  Marsh’s  process  when  the  zinc  used  was  in  the  shape 
of  rods  instead  of  being  granulated.  Some  time  since  he 
had  detected  arsenic,  not  a  mere  trace,  but  a  tangible, 
weighable  quantity,  in  a  certain  pigment  ;  but  his  results 
were  disputed  by  the  maker  of  the  colour,  who  stated 
that  a  test  made  with  rigid  precautions  by  another 
operator  had  afforded  no  evidence  of  the  presence  of 
arsenic.  The  speaker  had  therefore  met  the  other 
operator,  and  the  following  very  curious  results  were 
obtained : — An  ounce  or  two  of  his  (Dr.  Dyer’s)  highly 
purified  granulated  zinc  was  introduced  into  the  Marsh 
apparatus,  together  with  pure  chlorhydric  acid  ;  at  the 
end  of  an  hour  no  appreciable  deposit  was  formed  in  the 
heated  tube,  but  on  introducing  2  grms.  of  the  pigment 
a  dense  arsenical  mirror  was  soon  obtained.  The  appa¬ 
ratus  was  then  washed  out,  and  charged  with  cast  rod 
zinc,  brought  by  the  challenging  operator  ;  not  only,  how¬ 
ever,  was  no  deposit  formed  in  the  tube  during  the  blank 
trial,  but  also  on  introducing  2  grms.  of  the  pigment,  no 
indication  of  the  presence  of  arsenic  was  obtained,  although 
the  experiment  was  continued  during  an  hour.  Further 
experiments  were  made  with  this  cast  zinc,  in  which 
arsenious  acid  was  deliberately  added  ;  when  small  frac¬ 
tions  of  a  m.grm.  were  taken,  and  gas  was  slowly  evolved, 
the  arsenic  was  almost  completely  held  back,  and  was 
but  very  partially  deposited  even  when  several  m.grms. 
were  taken,  the  results  being  altogether  different  from 
those  obtained  on  using  the  granulated  zinc.  A  number 
of  samples  of  cast  zinc  were  found  to  behave  similarly. 
He  had  no  doubt  that  some  condition,  probably  of  a 
physical  kind,  prevailed  in  cast  zinc  that  did  not  prevail 
in  the  case  of  granulated  zinc.  The  matter  required 
further  investigation,  as  it  was  one  of  obvious  importance 
in  toxicological  work.  There  was  little  doubt  that  the 
arsenic  is  precipitated  in  the  generating-bottle.  Even 
granulated  zinc  produces  some  precipitation.  It  has 
been  already  shown  that  the  frequently  advocated  use  of 
platinum  in  the  generating-bottle  tends  to  hold  back 
arsenic,  and  it  seems  probable  that  some  couple  may  be 
formed  in  cast  zinc. 

*14.  “  The  Action  of  Light  in  Preventing  Putrefy  active 
Decomposition  and  in  Inducing  the  Formation  of  Hydrogen 
Peroxide  in  Organic  Liquids.'’  By  Arthur  Richardson, 
Ph.D. 

It  was  shown  in  1878  by  Downes  and  Blunt  ( Proc .  Roy. 
Soc.,  xxvi.,  488)  that  the  development  of  badleria  and 
other  putrefradtive  organisms  is  arrested  under  the  influ¬ 
ence  of  sunlight  and  oxygen  ;  Janowski,  Buchner,  and 
Marshall  Ward  have  recently  made  observations  of  a 
similar  charadter,  This  sterilising  influence  of  light  in 
presence  of  oxygen  has  apparently  always  been  regarded 
as  the  outcome  of  an  adtion  exercised  within  the 
organism  ;  the  author  describes  a  number  of  experiments 
with  urine,  made  with  the  objedt  of  ascertaining  whether, 
when  sterilisation  has  been  effected  by  light,  any  oxidising 
agent,  such  as  hydrogen  peroxide,  is  formed,  and  whether 
such  substance  may  not  be  the  sterilising  agent. 

The  method  of  testing  is  fully  described,  reliance  being 
chiefly  placed  on  the  produdtion  of  a  yellow  colour  on  the 
addition  of  a  solution  of  titanic  oxide  in  sulphuric  acid; 
it  is  shown  that  this  test  affords  a  means  of  accurately 
estimating  small  amounts  of  hydrogen  peroxide. 

The  author  finds  that,  although  no  hydrogen  peroxide 
is  formed  by  the  adtion  of  oxygen  on  sterilised  urine  in 
the  dark,  an  appreciable  amount  is  formed  on  exposing 
such  urine  to  light,  which  is  a  proof  that  the  produdlion 
of  the  peroxide  is  not  dependent  on  the  presence  of 
organisms.  Urine  in  which  bacteria  have  once  flourished 
and  which  has  then  been  sterilised  at  ioo°  no  longer  gives 
hydrogen  peroxide  on  insolation. 

Substances  which  cfSstroy  hydrogen  peroxide  were 
found  to  facilitate  growth;  thus,  two  portions  of  sterilised 


urine  were  exposed  to  light  during  several  days,  and  to 
one  of  them  was  added  a  quantity  of  sterilised  manganese 
dioxide  ;  both  were  then  placed  in  a  dark  cupboard  : 
whereas  both  originally  contained  hydrogen  peroxide, 
after  twenty-four  hours  that  to  which  no  manganese  per¬ 
oxide  had  been  added  alone  gave  the  yellow  colour  with 
titanic  acid  ;  and  after  fourteen  days,  fungoid  growths 
had  developed  in  the  liquid  containing  manganese  per¬ 
oxide,  while  the  other  portion  was  still  clear  and  con¬ 
tained  hydrogen  peroxide. 

Experiments  are  described  showing  that  if  peroxide  of 
hydrogen  be  added  to  fresh  urine,  this  may  be  kept  during 
a  considerable  period  in  the  dark  without  the  peroxide 
being  entirely  decomposed,  and  that  its  presence  renders 
the  liquid  much  less  prone  to  undergo  change  under  the 
influence  of  organisms,  while,  if  added  to  urine  in  which 
fermentative  change  has  already  set  in,  it  is  rapidly 
decomposed. 

15.  “  The  Supposed  Saponification  of  Linseed  Oil  by 
Dutch  White  Lead."  By  J.  B.  Hannay,  F.R.S.E.,  and 
Arthur  E.  Leighton. 

Statements  are  quoted  from  technical  writers  showing 
the  existence  of  a  belief  that  white  lead  adts  on  the  oil  in 
which  it  is  ground,  and  even  indicating  that  the  heat 
given  out  in  mixing  the  pigment  with  oil  is  due  to  the 
occurrence  of  an  interaction.  The  authors  show  that  no 
heat  is  given  out  on  mixing  oil  and  white  lead  without 
undue  fridtion,  and  that  the  heat  observed  in  manufac¬ 
turing  operations  is  due  to  the  conversion  of  the  energy 
of  the  engine  into  heat  by  friction. 

Also  that  white  lead  can  be  freed  from  oil  as  readily  as 
any  other  pigment  if  a  sufficient  quantity  be  used,  but  it 
requires  100  c.c.  to  every  grm.  of  pigment  to  effect  a  com¬ 
plete  separation.  Oleate  of  lead,  whether  basic,  neutral, 
or  acid,  is  shown  to  be  readily  soluble  in  ether,  and  it  was 
mixed  with  white  lead,  both  dry  and  ground  in  oil,  and 
then  extradted  with  ether,  thus  proving  that  if  present  it 
would  certainly  dissolve  in  the  ether  used  to  extradt  the 
oil.  The  method  of  testing  is  described,  and  it  is  shown 
that  by  passing  sulphuretted  hydrogen  through  the 
ethereal  solution  of  the  oleate,  the  faintest  trace  of  oleate 
can  be  detected. 

A  series  of  tests  carried  out  on  samples  of  Dutch  white 
lead  produced  by  the  most  eminent  makers  is  then 
described,  and  it  is  shown  that  no  trace  of  oleate  is  pre¬ 
sent  in  any  of  them,  nor  does  any  insoluble  organic  com¬ 
pound  cling  to  the  lead  after  the  oil  is  extradted.  It  is 
shown  that  normal  carbonate  of  lead  dissolves  in  heated 
oil  more  readily  than  hydrate,  and  that  the  hydrate  is 
actually  less  adted  upon  at  high  temperatures  than  either 
Dutch  white  lead  or  normal  carbonate,  so  that  the  hydrate 
does  not  saponify  the  oil. 

It  is  shown  that  so  small  a  quantity  as  o’oi  of  oleate 
will  seriously  darken  white  lead  when  exposed  to  the  air, 
and  in  presence  of  diluted  sulphuretted  hydrogen  the 
smallest  quantity  of  oleate  causes  the  paint  to  darken 
when  the  pure  white  lead  retains  its  colour,  showing  that 
the  formation  of  a  lead  oleate  would  be  deleterious. 

Discussion. 

Mr.  Harland  remarked  that  evidence  of  an  adtion  be¬ 
tween  linseed  oil  and  white  lead  was  to  be  found  in  the 
fadt  that  it  was  impossible  to  wholly  remove  the  oil  from 
an  ordinary  white  lead  paint  by  means  of  ether. 

Mr.  Bertram  Blount  said  that  the  adtion  between 
the  linseed  oil  and  white  lead  did  not  result  in  the 
saponification  but  in  the  oxidation  of  the  oil,  one  of  the 
produdts  being  “  linoxin,”  which,  though  soluble  in  alco¬ 
hol,  was  scarcely  soluble  in  ether.  This  explained  the 
fadt  alluded  to  by  Mr.  Harland.  He  took  exception  to 
Mr.  Hannay’s  experiments,  on  the  ground  that  he  had 
used  lead  oleate,  and  not  the  lead  linoleate  which  would 
result  if  any  “  saponification  ”  occurred  in  linseed  oil. 

Mr.  W.  F.  Reid  drew  attention  to  the  work  of  Mulder 
and  Pettenkofer,  which  showed  that  no  “  saponification” 
was  effedted  by  dry  white  lead.  It  appeared  that  the 
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white  lead  promoted  slow  oxidation  of  the  oil  and  not 
“  saponification.” 

The  President  said  that  he  failed  to  understand  the 
author’s  object  in  bringing  such  a  communication  under 
the  notice  of  the  Society.  The  statements  made  by  the 
writers  referred  to  could  scarcely  be  taken  seriously  ; 
such  men  would  probably  be  unable  to  explain  what 
“saponification”  meant.  No  chemist  would  suppose 
that  carefully  dried  white  lead  and  oil,  such  as  the 
authors  used,  would  interact  when  carefully  mixed,  or 
that  even  carefully  dried  caustic  soda  would  aCt  under 
such  conditions.  It  was  apparently  the  universal  belief 
that  Dutch  white  lead  had  certain  peculiar  properties, 
but  its  effect  was  undoubtedly  a  complex  one,  in  which 
probably  not  only  the  white  lead  and  oil  played  a  part, 
but  also  moisture,  air,  light,  and  time. 

In  reply,  Mr.  Hannay  said  that  his  experiments  were 
made  to  refute  the  statement  made  in  several  technical 
manuals  on  paints. 

(To  be  continued). 


PHYSICAL  SOCIETY. 
Ordinary  Meeting,  May  12th,  1893. 


Prof.  A.  W.  Rucker,  F.R.S.,  President,  in  the  Chair. 

A  paper  on  the  “ Drawing  of  Curves,  by  their  Curvature’' 
by  C.  V.  Boys,  A.R.S.M.,  F.R.S.,  was  read,  and  demon¬ 
strations  of  the  method  employed  given. 

Whilst  giving  a  course  of  ledtures  on  Capillarity  in 
1891,  the  author  wished  to  explain  the  principles  upon 
which  the  form  of  a  water-drop  depended  ;  and  finding 
Lord  Kelvin’s  rule  ( Proc .  Roy.  Inst.,  January  29,  1886) 
cumbersome,  devised  the  modification  now  described. 
To  apply  Lord  Kelvin’s  rule  for  drawing  the  generating 
curve  of  a  capillary  surface  of  revolution,  the  values  of 
the  expression  — 
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where  PP'  is  a  short  arc  of  a  circle  with  centre  O,  N  and 
N'  the  points  on  the  axis  of  revolution  in  which  the  lines 
OP  and  OP'  cut  it,  S  is  the  difference  of  level  between 
P  and  P’,  and  a  a  linear  parameter,  have  to  be  calcu¬ 
lated.  Compasses  are  then  set  to  this  length,  and  another 
short  arc,  P’P',  drawn  with  centre  O’  on  the  line  P’N', 
and  the  process  repeated.  This  construction  depends  on 
the  fad  that  the  total  curvature— 


is  proportional  to  the  hydrostatic  pressure  at  the  point  P, 
i.e.,  proportional  to  the  depth  below  the  plane  surface  of 
the  liquid.  To  avoid  the  trouble  of  finding  reciprocals,  a 
rule  was  divided  so  that  the  distance  from  what  would  be 
the  zero  of  the  scale  are  the  reciprocals  of  the  numbers 
attached  to  them,  and  the  curvature  of  an  arc,  being  the 
reciprocal  of  its  radius,  can  be  read  off  immediately  by 
the  rule.  To  meet  cases  where  the  curvatures  of  sutfaces 
are  in  opposite  directions,  the  zero,  or  co  ,  is  put  at  the 
middle  of  the  rule  and  divided  both  ways. 

The  chief  gain  depends  on  the  abolition  of  cumulative 
errors  due  to  compass  settings,  which  is  effected  as 
follows  : — The  rule  is  made  of  a  thin  slip  of  transparent 
celluloid  with  a  small  hole  at  the  centre,  or  co.  A  small 
brass  tripod,  with  needle  feet,  is  placed  so  that  two  feet 
just  penetrate  the  paper,  and  the  third  rests  on  the  longi¬ 
tudinal  straight  line  of  the  strip,  which  passes  through 
the  centre  hole,  thus  forming  a  temporary  but  rigid  centre 
about  which  the  rule  can  rotate.  A  pen  or  pecil  through 
the  hole  at  oo  traces  out  an  arc  whose  curvature  is  equal 
to  the  reading  of  the  scale  where  the  needle  point  presses. 
When  the  rule  crosses  the  axis  of  rotation  of  a  generating 
curve,  the  numbers  representing  both  curvatures  are 


visible,  and  the  position  of  the  needle  point  corresponding 
to  a  given  total  curvature  can  readily  be  found.  A  small 
arc  is  then  drawn.  Holding  the  strip  firmly  on  the  paper 
the  tripod  is  moved  a  little,  so  that  the  sum  of  the  two 
readings  at  the  needle  point,  and  where  the  rule  crosses 
the  axis,  has  the  value  corresponding  to  the  position  of 
the  tracing-point,  and  another  arc  drawn.  Repeating  the 
process  a  very  perfect  and  accurate  curve  results. 
Details  for  drawing  nodoids,  unduloids,  catenoids,  and 
other  curves,  are  given  in  the  paper,  and  many  beautiful 
examples  which  had  been  executed  by  Miss  Stevenson 
were  exhibited  at  the  meeting.  The  author  also  pointed 
out  that  thd  locus  of  points  about  which  the  strip  suc¬ 
cessively  turns,  is  the  evolute  of  the  curve  drawn  by  the 
tracing-point. 

Prof.  Perry  considered  the  method  a  new  departure  of 
great  value.  When  he  (Prof.  Perry)  drew  the  capillary 
surfaces  of  revolution  in  1875,  he  found  that  cumulative 
errors  produced  considerable  discrepancies. 

Prof.  Henrici  thought  the  method  would  be  a  very 
useful  one. 

Prof.  Greenhill  said  one  would  now  be  able  to  secure 
better  diagrams  of  transcendental  and  other  curves  than 
heretofore,  and  he  thought  Mr.  Boys’  method  would 
supplant  the  laborious  processes  now  used  to  determine 
the  paths  of  projectiles.  When  the  resistance  varied  as 
the  square  of  the  velocity,  the  elevation  for  maximum 
range  depended  on  the  initial  velocity,  and  for  a  cube 
law,  both  elevation  and  range  tend  to  finite  limits  as  the 
initial  velocity  increases. 

Prof.  Minchin  inquired  whether  the  catenary  could  be 
best  drawn  by  using  a  scale  of  equal  parts  instead  of  one 
divided  reciprocally. 

The  President  greatly  appreciated  the  saving  of  labour 
effected  by  Mr.  Boys’  method,  and  thought  the  apparatus 
should  be  shown  at  the  forthcoming  Exhibition  of  Mathe¬ 
matical  Instruments  in  Germany. 

Prof.  O.  J.  Lodge,  F.R.S.,  read  a  paper  on  “  The 
Foundations  of  Dynamics,”  in  which  he  examines  the 
objections  raised  by  Dr.  MacGregor  ( Phil .  Mag.,  Feb., 
1 893 )  against  the  views  on  “  Newton’s  Laws  of  Motion 
and  the  Conservation  of  Energy,”  expressed  by  the  author 
in  1885.  The  first  part  of  the  paper  treats  of  the  nature 
of  axioms.  An  axiom  or  fundamental  law  is  regarded  as 
a  simple  statement  suggested  by  familiar  or  easily  ascer¬ 
tained  faCts,  probable  in  itself,  readily  grasped,  and  not 
disproved,  or  apparently  liable  to  disproof,  throughout  a 
long  course  of  experience.  On  such  bases  the  conser¬ 
vation  of  energy  and  of  matter  rest.  Neither  can  be 
proved  generally,  but  like  other  fundamental  laws  they 
fit  into  a  coherent  and  self-consistent  scheme,  and  are 
therefore  worthy  of  acceptance  until  they  are  shown  to 
be  wrong. 

The  second  part  relates  to  the  1st  and  3rd  laws 
of  motion.  Dr.  MacGregor  objects  to  the  1st  law 
on  the  ground  that  uniform  motion  is  unintelligible 
unless  its  direction  and  velocity  are  specified  with  refer¬ 
ence  to  a  set  of  axes  ;  and  direCtly  axes  are  introduced, 
difficulties  occur  as  to  their  motion,  because  there  is  no 
satisfactory  criterion  of  rest.  Such  notions  the  author 
deems  artificial  and  unnecessary,  except  where  it  is 
required  to  define  the  absolute  magnitude  and  direction 
of  the  motion.  Reasoning  from  his  own  experiments  he 
believed  the  ether  was  at  rest,  for  he  had  not  found  it 
possible  to  move  it  by  matter.  The  1st  law,  he  said, 
had  been  considered  unnecessary  as  being  only  a  par¬ 
ticular  case  of  the  2nd.  While  admitting  the  latter  faCt, 
he  maintained  that  its  separate  statement  was  desirable, 
on  account  of  its  simplicity  and  its  affording  a  practical 
definition  of  the  mode  of  measuring  time.  As  regards 
the  3rd  law  being  deducible  from  the  1st,  he  pointed  out 
that  if  it  could  be  axiomatically  asserted  that  the  centre 
of  mass  of  a  rigid  system  moves  uniformly  unless  an 
external  force  aCts  on  the  system,  then  the  3rd  law 
follows.  Newton  apparently  considered  it  best  to  state 
the  3rd  law  as  an  axiom,  but  to  many  persons  it  is  not 
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obviously  axiomatic  (some  engineers  do  not  accept  it), 
hence  its  deduction  from  the  other  two  laws  is  useful. 

Part  III.  of  the  paper  deals  with  the  deduction  of  the 
law  of  conservation  of  energy  from  Newton’s  3rd  law, 
and  universal  contadLadlion.  Dr.  MacGregor  objedts  to 
the  author’s  definition  of  energy  as  the  name  given  to 
“  work  done,”  and  contends  that  this  definition  assumes 
conservation.  On  this  point  Dr.  Lodge  invited  criticism, 
meanwhile  pointing  out  that  his  definition  was  analogous 
to  the  customary  definition  of  the  potential  fundtion,  and 
a  name  for  the  line  integral  of  a  force  considered  as  a 
quantity  that  can  be  stored.  On  the  basis  taken,  two 
bodies  can  only  adt  on  one  another  whilst  in  contadt ; 
hence,  if  they  move  they  must  move  over  equal  distances. 
But  their  adtion  consists  of  a  pair  of  equal  and  opposite 
forces,  therefore  their  adtivities  are  equal,  and  whatever 
one  loses  the  other  gains,  i.e.,  energy  is  transferred  from 
one  body  to  another  without  change  in  quantity.  The 
law  thus  established,  the  author  regards  as  more  precise 
and  definite  than  the  ordinary  law,  because  it  implies  not 
only  the  conservation  but  the  identity  of  energy.  The 
legitimate  use  of  the  phrase  “  potential  energy  ”  is  dis¬ 
cussed  at  some  length,  and  the  view  that  whenever  energy 
is  transferred  it  is  also  transformed,  upheld. 

In  Part  IV.  the  dissipation  of  energy,  the  nature  of 
potential  energy,  and  the  2nd  law  of  thermodynamics, 
are  considered.  In  discussing  transference  and  trans¬ 
formation,  ‘‘potential  energy”  is  used  to  indicate  the 
energy  of  a  body  under  stress,  and  “  kinetic  energy,”  that 
due  to  sustained  motion.  Each  corresponds  to  one  of  the 
fadtors  of  the  produdt  F  v,  11  activity,”  So  long  as  one 
fadtor  is  absent  no  adtivity  can  manifest  itself ;  but  diredtly 
the  missing  fadtor  is  supplied,  transference  and  transfor¬ 
mation  begin.  This  was  shown  to  hold  in  an  example 
of  an  air-gun,  with  its  muzzle  plugged,  chosen  by  Prof. 
MacGregor  as  an  instance  of  transference  of  potential 
energy  without  transformation. 

The  law  of  dissipation  of  energy  is  stated  thus: — ‘‘If 
a  body  has  any  portion  of  energy  in  such  a  condition 
that  it  is  able  automatically  to  leave  the  body,  that 
portion  usually  does  so  sooner  or  later.” 

Instead  of  the  ordinary  form  of  the  2nd  law  of  thermo¬ 
dynamics,  the  following  statement  is  proposed: — “The 
portion  of  energy  which  a  body  can  automatically  part 
with  is  alone  available  for  doing  work.” 

In  discussing  this  subjedt  the  author  points  out  that 
the  common  notion  that  heat  engines  are  much  less 
efficient  than  water  or  eledtric  engines  is  a  mistake 
arising  from  the  fadl  that  in  the  one  case  the  efficiency  is 
calculated  on  the  total  energy,  whilst  in  the  latter  cases 
only  the  available  energy  is  considered. 

Two  appendices  accompany  the  paper,  one  on  the 
“  Objedtivity  of  Energy  and  the  Question  of  Gravitation,” 
and  the  other  on  “  More  detailed  Discussion  of  the 
Transmission  of  Energy  in  Difficult  Cases.” 

Prof.  Greenhill  said  the  paper  was  full  of  suggestive 
ideas.  He  could  not  agree  with  all  the  views  expressed 
in  the  paper  on  the  subjedt  of  Newton’s  3rd  law.  In 
considering  adlion  and  readtion  as  equal  and  opposite, 
Newton  ignored  the  inertia  of  the  medium,  and  if  this  be 
included,  the  forces  are  no  longer  equal. 

Mr.  Boys  asked  Prof.  Greenhill  if  the  first  link  of  a 
chain  pulled  on  the  second  link  harder  than  the  second 
pulled  on  the  first  ? 

Prof.  S.  P.  Thompson  thanked  the  author  for  getting 
rid  of  all  square  laws.  He  himself  could  not  conceive 
of  any  effedt  being  more  than  proportional  to  the  cause. 

Further  discussion  of  the  paper  was  postponed  until 
next  meeting. 


Quantitative  Determination  of  Cholesterine. — J. 
Lewkowitsch  ( Berichte )  recommends  Benedikt  and 
Ullzer  s  method  for  ascertaining  the  acetyl  number  or 
the  determination  of  the  iodine  number  according  to  Von 
Hiibl. 


Seventh  Annual  Report  of  Her  Majesty's  Inspectors  of 

Explosives:  being  their  Annual  Report  for  the  Year 

1892.  London  :  Her  Majesty’s  Stationery  Office. 

It  is  most  satisfadtory  to  learn  from  this  report  that 
H.M.  Inspedtors  of  Explosives  are  still  carrying  out  their 
duties  successfully,  and  with  an  increased  appreciation  on 
the  part  of  manufadturers,  merchants,  and  the  local 
authorities.  It  is  here  admitted  that  “  there  is  no  falling 
off  in  the  high  standard  previously  attained  in  the  great 
majority  of  these  establishments  ”  (the  manufadtories  of 
explosives),  and  that  “  the  condition  of  the  fadtories  and 
magazines  is  now  generally  better  than  it  was  a  year 
ago.”  It  would  even  seem  that  more  care  and  intelligence 
are  now  displayed  by  the  workmen.  This  careless  and 
obstinate  negledt  of  precautions  required  by  the  law  as 
well  as  by  the  fadtory  regulations  has  been  hitherto  a 
danger  not  merely  to  the  men  themselves,  but  to  all 
persons  in  the  neighbourhood.  Yet  when  a  casualty  has 
occurred  a  certain  portion  of  the  press  has  not  scrupled 
to  throw  the  blame  upon  the  “  cruel  rapacity  ”  of  the 
masters  who  “  compel  ”  men  to  work  under  dangerous 
conditions  ! 

Mischief  occasionally  still  happens  from  miners  having 
blasting  powder  in  their  houses  and  making  up  their  own 
cartridges.  Three  miners  in  Northumberland  have  been 
convidted  of  this  offence  during  the  past  year. 

A  welcome  fadt  is  that  the  quantity  of  gunpowder  im¬ 
ported  into  Britain  during  1892  has  been  smaller  than  in 
any  year  since  1879.  On  the  other  hand,  our  exports  have 
reached  a  lower  point  than  in  any  year  since  1870. 

Explosions  of  malicious  origin  have  fortunately  been 
rare  in  Britain.  The  worst  case  was  that  of  the  Walsall 
anarchists,  convidted  at  Stafford  Spring  Assizes  and 
sentenced  to  very  inadequate  terms  of  imprisonment. 

We  may  here  quote  with  approval  an  extradt  given 
from  a  pamphlet  by  Brigadier- General  Henry  Abbott,  of 
the  United  States  Army.  He  proposes  that  all  persons 
guilty  of  outrages  by  means  of  explosives  should,  like 
pirates,  be  placed  beyond  the  pale  of  the  law,  and  should 
be  at  once  hunted  down  in  all  civilised  nations.  “  Recom¬ 
mendations  to  mercy  ”  and  verdidts  of  “  extenuating 
circumstances”  should,  in  their  case,  be  prohibited. 

After  careful  experiments,  H.M.  Inspedtors  have  pro¬ 
nounced  that  arc  lamps  should  in  no  case  be  used  in  a 
fadtory  for  explosives.  Incandescent  lamps  should  be 
■  protected  by  “  at  least  one  strong  glass  outer  globe,  so 
1  proportioned  to  the  size  of  the  lamp  within  that  when  the 
latter  is  burning  under  normal  conditions  the  temperature 
of  the  outer  globe  shall  not  exceed  140°  F.” 

No  novel  explosive  of  exceptionally  remarkable  pro¬ 
perties  has  been  introduced  into  manufadture  in  this 
country.  No  additional  light  has  been  thrown  upon  the 
nature  of  melinite,  upon  which  our  French  neighbours 
rely  for  improving  the  Germans  out  of  existence  when  the 
“  war  of  revenge”  breaks  out.  Had  this  compound  been 
in  course  of  manufadture  by  our  authorities,  every  detail 
of  its  production  would  before  this  have  become  fully 
known  to  all  our  enemies,  foreign  or  domestic. 

Another  source  of  public  danger  is  too  often  ignored. 
Persons  who  may  have  been  using  “  high  ”  explosives 
sometimes  carelessly  leave  cartridges,  shells,  &c.,  lying 
about.  If  such  material  falls  into  the  hands  of  children 
or  of  criminals  very  serious  results  are  probable.  Of  this 
not  a  few  cases  are  here  on  record.  Persons  smoking 
whilst  conveying  ammunition  imperil  the  lives  of  them¬ 
selves  and  others. 

A  curious  case  seems  to  have  occurred  at  New  York: — 
“A  labourer  found  a  half-pound  stick  of  frozen  dynamite 
in  a  barrel  of  unslacked  lime,  just  outside  the  pump-house, 
ane  proceeded  to  smash  it  with  a  brick.  The  engineer 
coming  on  the  scene,  and  observing  the  nature  of  the 
j  material,  speedily  retired  to  a  safe  distance,  from  which 
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he  directed  the  labourer  what  to  do.  Fortunately  the 
dynamite  did  not  explode  ;  it  was  removed  and  taken  out 
in  a  boat  and  dropped  overboard.  It  is  believed  by  the 
authorities  that  the  dynamite  was  placed  in  the  barrel  by 
design.”  It  was  doubtless  hoped  that  the  moisture  from 
the  dynamite  would  slack  the  lime  and  cause  an  explo- 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note.— All  degrees  of  temperature  are  Centigrade  unless  otherwise 
expressed. 


The  freezing  of  dynamite  and  the  necessary  thawing 
are  abundant  sources  of  accidents. 

A  very  rare  experience  is  that  of  a  man  who  was  blown 
to  a  distance  of  120  feet  by  the  explosion  of  a  truck  load 
of  dynamite  in  consequence  of  a  train  leaving  the  metals. 
The  man  suffered  no  injury  beyond  a  few  bruises,  though 
his  clothes  were  entirely  stripped  off.  The  noise  of  this 
explosion,  it  is  said,  was  heard  to  a  distance  of  35  miles. 

Celluloid  dees  not,  in  the  opinion  of  H.M.  Inspectors, 
come  within  the  purview  of  the  adt,  except  made  tor  use 
as  an  explosive.  Moreover,  it  is  not  explosive,  though 

certainly  inflammable. 

A  doubtful  case  is  recorded  from  Atherton,  Lancashire. 
A  man  died,  it  is  said,  from  inflammation  of  the  brain  re¬ 
sulting  from  the  fumes  given  off  on  the  explosion  of  a 
“roburite”  cartridge.  The  case  seemed  chiefly  to  turn 
on  the  evidence  of  a  local  practitioner,  who  admitted  that 
he  had  never  heard  of  any  similar  case. 

The  list  of  authorised  explosives  is  rather  extensive.  In 
many  cases  a  chemist  feels  at  a  loss  to  account  for  the 

function  of  some  of  the  ingredients. 

The  Inspectors  certainly  deserve  great  credit  for  the 
manner  in  which  they  are  performing  their  duties. 


Experiments  upon  Magnesia,  Alba,  Quicklime,  and  other 
Alkaline  Substances.  By  Joseph  Black,  M.D.,  Pro¬ 
fessor  of  Chemistry  in  the  University  of  Edinburgh, 
I?66— 1797.  Edinburgh:  William  F.  Clay.  London: 
Simpkin,  Marshall,  Hamilton,  Kent,  and  Co.,  Limited. 
1893.  Small  8vo.,  47  pp. 

This  little  work,  the  first  of  the  “  Alembic  Club  Reprints,” 
has  a  very  laudable  object.  It  is  intended  to  “  enable 
students  of  chemistry  to  possess  themselves  of  a  copy  of 
this  most  important  contribution  to  the  foundation  of 
chemistry  as  an  exaCt  science,”  and  secondly,  “  to  place 
within  the  reach  of  every  student  of  chemistry  a  model  of 
clear  reasoning  and  of  inductive  investigation,  second  in 
this  respeCt  to  nothing  which  has  appeared  in  much  moie 
recent  times.” 

The  faCts  disclosed  by  Dr.  Black  have  of  course  been 
the  common  property  of  chemists  for  upwards  of  a 
century.  But  as  a  model  for  the  “  researcher  ”  the  book 
retains  its  full  value,  and  may  be  studied  with  much 
advantage. 

In  Dr.  Black’s  writings,  as  in  those  of  some  others  of 
our  earlier  men  of  science,  there  is  a  sobriety,  an  indis- 
position  to  outrun  demonstration,  which  may  indeed 
serve  as  a  lesson. 

It  is  mentioned  in  the  preface  that  the  orthography 
and  punctuation  of  Black’s  original  paper  have  been 
retained,  and  there  follows  the  welcome  announcement 
that  Mr.  Clay  will  publish  reprints  of  other  important 
writings  of  our  earlier  chemists. 


Detection  of  Phenols.— L,  M.  A.  Lambert  (L' Union 
Pharmaceutique). — The  author  applies  the  colour  reaction 
obtained  on  dissolving  iodoform  in  the  phenol  in  question 
and  adding  potassa  lye.  Ordinary  phenol,  resorcin, 
phloroglucin,  and  pyrogallol  give  a  rose  and  red  colour, 
orcine  and  salicylic  acid  a  reddish  violet,  guaiacal  and 
thymol  a  violet,  hydroquinone  and  the  naphthols  a  blue. 
For  iodoform,  chloroform  or  bromoform  may  be  substi¬ 
tuted.  The  reaction  may  be  used  inversely  for  the 
detection  of  small  quantities  of  iodoform,  chloroform, 
chloral,  or  bromoform,  especially  in  toxicological  investi¬ 
gations,  The  colours  obtained  as  above  disappear  on  the 
addition  of  an  acid,  but  reappear  on  adding  excess  of  alkali. 


Zeitschrift  fur  Analytische  Chemie. 

Vol.  xxxi,,  Part  6. 

Detection  of  Tubercle  Bacilli  in  Sputum.— P.  Kauf- 
mann  ( Centralb .  f.  Bakt.  and  Chem.  Centralblatt. — The 
preparation  fixed  on  the  cover-glass  in  the  usual  manner, 
but  in  a  very  thin  stratum,  is  stained  with  hot  carbolic 
magenta  and  then  moved  up  and  down  for  three  minutes 
in  water  at  98—99°,  so  that  only  a  faint  rosy  reflection  is 
visible  on  the  preparation.  By  this  treatment  most  bac¬ 
teria  are  decolourised,  whilst  the  bacilli  of  tubercle  and 
leprosy  resist  the  decolourising  at  least  for  a  considerably 
longer  time.  On  microscopic  examination  the  bacilli  of 
tubercle  appear  dark  red  on  a  whitish  grey  ground. 

Detection  of  Imitations  of  Amber. —  Otto  Helm 
(Industrie  Blatter  and  Pharm .  Central-Halle) , — Genuine 
Baltic  amber,  when  polished,  displays  in  polarised  light 
between  crossed  nicols  faint  interference  colours,  rarely 
such  as  are  brilliant.  Copal  is  softer  than  amber,  more 
soluble  and  more  fusible.  Gedanite  (brittle  amber)  is 
distinguished  from  true  amber  (succinite)  by  the  absence 
of  succinic  acid.  Celluloid  may  be  detected  by  its  odour 
of  camphor. 

Identity  of  Cystine  and  Ulexine. — A.  Partheil 
(Archiv  der  Pharm.).  Cystine,  CnHI4N20,  forms  large, 
colourless,  anhydrous,  prismatic  crystals,  not  deliques¬ 
cent.  It  melts  at  152  — 153°,  and  can  be  sublimed  in  vacuo. 
It  is  soluble  in  water,  alcohol,  chloroform,  and  acetic 
ether  ;  less  readily  in  benzol,  amylic  alcohol,  acetone, 
commercial  ether,  and  hot  ligroin.  In  cold  ligroin  it  is 
almost  insoluble  and  quite  insoluble  in  petroleum  ether, 
carbon  disulphide,  and  pure  ether.  The  solution  of  cystine 
turns  the  plane  of  polarisation  to  the  left.  Its  most  sen¬ 
sitive  reagent  is  potassium  bismuth  iodide,  with  which  it 
yields  a  brown  precipitate.  If  cystine  or  one  of  its  salts 
is  covered  with  the  solution  of  a  ferric  salt,  there  appears 
a  blood-red  colour,  which  disappears  on  dilution  with 
water  or  on  acidulation.  If  a  few  drops  of  solution  of 
hydrogen  peroxide  are  added  to  the  blood  red  liquid  the 
colour”  disappears,  but  on  gently  heating  on  the  water- 
bath  is  succeeded  by  a  blue. 

A  Reagent  for  Aloes. — L.  Schoutelen  ( Oesterr .  Ap. 
Vereines). — A  concentrated  solution  of  borax  produces  in 
liquids  containing  aloes,  on  standing  for  20  to  25  minutes, 
a  green  fluorescence,  which  disappears  on  long  standing. 

Determination  of  Acetone  in  Urine. — M.  and  A. 
Jolles  (men.  Med.  Wochenschrift).— Acetone  may  be 
detected  and  estimated  along  with  other  volatile  sub¬ 
stances  in  the  distillate  with  solution  of  phenylhydrazine. 
If  acetone  is  present  there  is  formed  the  corresponding 
phenylhydrazon,  the  quantity  of  which  is  determined 
according  to  H.  Strache’s  process  ( Monatsheftef .  Chemie). 

Detection  and  Determination  of  Sugar  in  Urine. — 
E.  Salkowski  and  M.  jastrowitz.— The  authors  have 
detected  a  new  kind  of  sugar  in  the  urine  of  a  votary  of 
morphine.  With  soda-lye  and  copper  sulphate  the  urine 
gave  a  tardy  but  abundant  precipitate  of  yellow  cuprous 
oxide,  but  the  fermentation  test  and  polarisation  gave 
negative  results. 

A  New  Reaction  for  Glucose. — O.  Rosenbach. — On 
heating  with  alkali  in  a  cold  saturated  solution  of  sodium 
nitroprusside,  glucose  and  ladtose  give  a  deep  brownish 
red  or  orange  colour. 

Determination  of  Colouring  Matter  in  Blood. — F. 

Hoppe-Seyler  (Zeit.  f.  Physiol.  Chemie). — The  author 
proposes  a  specially  improved  colorimetric  process. 
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Detection  of  Biliary  Constituents  in  Animal 
Fluids. — R.  von  Jaksch. — The  author  detects  biliary 
pigments  in  the  blood  by  allowing  io — 15  cc.  of  the  blood 
to  coagulate,  drawing  off  the  serum  with  a  syphon,  filtering 
through  a  dense  stratum  of  asbestos,  and  allowing  it  to 
congeal  at  80°  in  a  test-glass  in  the  thinnest  possible 
layer.  Normal  serum  appears  pale  yellow  and  of  a  milky 
turbidity,  whilst  such  as  contains  bile-pigment  has  a 
green  colour. 

Determination  of  Peptones  and  Albumoses  in  the 
Contents  of  the  Stomach. — S.  Riva-Rocei  ( Centralblatt 
fur  Klin  Medicin). — The  author  determines  the  total 
albumenoids  by  precipitation  with  absolute  alcohol, 
drying  and  weighing;  the  coagulable  albumenoids  by 
Devoto’s  method,  and  the  sum  of  the  coagulable  albu¬ 
menoids  and  albumoses  by  saturating  the  liquid  (pre¬ 
viously  acidulated,  if  necessary,  with  acetic  acid)  with 
magnesium  sulphate,  washing  the  precipitate  with  a 
solution  of  the  same  salt,  drying  at  no0,  weighing,  and 
incinerating.  From  the  weight  of  the  last  precipitate  he 
deducts  the  ash,  with  an  addition  of  15  per  cent. 

Gutzeit’s  Arsenic  Test. — Curtmann  ( Client .  Zeit.). — 
There  is  danger  that  coal-gas  present  in  the  space 
examined  may  occasion  a  reaction,  and  that  not  every 
kind  of  paper  is  fit  for  use.  Nagelfort  (same  journal) 
avoids  this  danger  by  causing  the  hydrogen  to  adt  upon 
finely  pulverised  silver  nitrate  placed  between  glass-wool 
in  a  U-tube.  The  slightest  yellow  arsenic  reaction 
can  easily  be  detected  among  the  snow-white  glass- 
wool. 

Elimination  of  Poisons  in  the  Soil, — F,  Falk  and 
R.  Otto JVierteljahr.fur  Gencht.  Medicin  und  Sanittits- 
wesen)  found  that  upon  pouring  solutions  of  alkaloids 
(r  per  cent  and  10  per  cent  solutions  of  stychnin  and 
nicotin)  upon  soils,  whether  sandy  or  humic,  there  ensued 
a  certain  absorption  of  the  poison  or  its  transformation 
into  harmless  products.  This  adtion  was  decidedly 
stronger  in  humic  soils,  and  feebler  in  sandy  soils,  but 
it  was  observed  even  in  sterilised  samples  of  soils,  so  that 
the  decomposition  of  the  alkaloids  cannot  be  ascribed  to 
the  micro-organisms  of  the  soil.  The  eliminating  power 
of  the  soil  is  limited,  and  as  soon  as  it  is  exhausted  the 
alkaloidal  solution  passes  through  unchanged.  Pure 
cultures  of  tetanus  were  rendered  inert  by  passage 
through  humus,  but  it  is  merely  enfeebled  by  sand.  In 
forensic  chemistry  the  disappearance  of  alkaloids  on 
filtering  their  solutions  through  soil  is  especially  impor¬ 
tant. 

Fungus  Poisons.— Robert  [Dor pat  Naturf.  Gesell., 
1891). — No  chemical  details  are  given. 

New  Reaction  for  Cocaine.— Aloys  Kuborne,  jun. 
(Pharm.  Central  Halle).— A  little  cocaine  is  laid  in  a 
small  porcelain  capsule  and  covered  with  about  1  c.c. 
nitric  acid  of  specific  gravity  1-4,  evaporated  to  dryness 
on  the  water-bath,  cooled,  and  to  the  cold  residue  there 
is  added  a  drop  of  alcoholic  solution  of  potassa.  No 
colour  appears  (distindion  from  atropin),  but  if  the 
capsule  is  replaced  on  the  water-bath  there  suddenly 
appears  an  intense  violet  colour. 

Poisonings  with  Strychnin  and  Brucin.— Collin 
{Pharm.  Zeitung )  gives  microscopic  distinctions  between 
the  powders  of  the  two  seeds. 

New  Determination  of  the  Atomic  Weight  of 
Cadmium.— H.  N.  Morse  and  H.  C.  Jones  ( American 
Chemical  Journal). — The  authors  arrive  at  the  value 
112-0706  (0  =  i6). 
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MEETINGS  FOR  THE  WEEK. 

Tuesday,  30th. — Royal  Institution,  3.  “The  Waterloo  Campaign.” 
by  E.  L.  S.  Horsburgh,  M.A. 

-  Society  of  Arts,  8.  “  American  Silver  Work,”  by 

Horace  Townsend. 

-  Institute  of  Civil  Engineers,  8.  (Anniversary). 

Thursday,  June  1st. — Royal, 4.30. 

-  Royal  Institution,  3.  “  The  Geographical  Dis¬ 
tribution  of  Birds,”  by  R.  Bowdler  Sharpe 
L>  L.  D , 

-  Chemical,  8.  “  Azo-compounds  of  the  Ortho 

Series,”  by  Prof.  Meldola,  F.R.S.,  and  B.  Burls. 
“  The  Fluoresceine  of  Camphoric  Anhydride,” 
by  Dr.  Collie.  “The  Adtion  of  Phosphoric 
Chloride  on  Camphene,”  by  J.  E.  Marsh,  M.A., 
and  J.  A.  Gardner,  M.A.  “  The  Composition  of 
Jute  produced  in  England,”  by  A.  Pears,  jun. 
Friday,  2nd.— Royal  Institution,  9.  “Study  of  Fluid  Motion  by 
means  of  Coloured  Bands,”  by  Prof.  Osborne  Rey¬ 
nolds,  F.R.S. 

-  Geologists’  Association,  8. 

-  Quekett  Club,  8. 

Saturday,  3rd.— Royal  Institution,  3.  “  Falstaff  »:  a  Lyric  Comedy 
by  Boito  and  Verdi,  by  Dr.  A.  C.  Mackenzie. 

FLETCHER’S 

THERMO-HYDROMETER. 

JT  is  scarcely  necessary  to  insist  upon  the  vital  im¬ 
portance  of  noting  the  temperature  of  a  liquid  when 
determining  its  specific  gravity  Hitherto  it  has  been 
necessary  to  employ  separate  instruments  for  the  two 
observations,  such  combinations  as  were  available 
being  clumsy,  slow,  and  untrustworthy.  In  FLETCHER’S 
THERMO-HYDROMETER  the  bulb  of  the  Thermometer  is 

BLOWN  IN  ONE  PIECE  WITH  THE  BULB  OF  THE  HYDRO¬ 
METER,  and  comes  into  diredt  contadt  with  the  liquid 
to  be  tested,  thus  ensuring  the  utmost  sensitiveness. 
The  Thermometer  and  Hydrometer  scales  being  in 
juxtaposition  on  the  same  stem,  A  reading  of  each 

CAN  BE  TAKEN  SIMULTANEOUSLY. 

The  Thermometer  scale  is  graduated  from  ioc  to 
40°  C,,  and  the  Hydrometer  scale  is  divided  into 
single  degrees.  Specific  gravities  can  thus  be  de¬ 
termined  with  accuracy  to  the  third  decimal  place. - 
Each  instrument  indicates  a  range  of ’050  degree; 
thus:— 700  to  750;  750  to  -8oo;  -8oo  to  -850,  &c. 
The  series  extends  from  700  to  1-850. 

TO  ANALYSTS,  MANUFACTURING  CHE¬ 
MISTS,  PHARMACISTS,  BREWERS,  &c., 
FLETCHER’S  THERMO-HYDROMETER  will  prove  ot 
incalculable  value.  The  specific  gravities  of  Spirits, 
Tindtures,  Oils,  Syrups,  Wines,  Wort,  &c.,  can  be 
ascertained  with  a  precision  and  rapidity  impossible 
to  attain  with  the  ordinary  Hydrometer. 

Price,  in  Case,  Single  Instruments ,  5 s.  each. 

Set  of  Six ,  v\  handsome  Case ,  with  divisions,  21  s. 

FLETCHER,  FLETCHER,  AND  STEVENSON, 

Works:  Holloway,  N.  Offices:  21,  Mincing  Lane,  E.C. 
_ _ LONDON. 

Science  Instruments. 


AN  ILLUSTRATED  PRICED  AND 

DESCRIPTIVE  CATALOGUE  of  the  Instruments  of  Science 
which  are  used  in  teaching  and  demonstrating  every  branch  of 
Physical  Science,  as  well  as  of  the  Instruments  which  are  used  in 
Original  Research  and  in  the  applications  of  Science  to  Technical 
Industries  and  pursuits. 

Price  to  non-customers,  2s.  6d.  post  free. 


BRADY  AND  MARTIN, 

N or t Cumberland  Road  and  29,  Mosley  Street, 
NEWCASTLE -ON -TYNE. 

Partners  i _ 

N,  H.  MARTIN,  C.  E.  STUART,  B.Sc.,  H.  SPARGO,  A.Sc.,  F.I.C. 
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Absorption-Spectrum  of  a  Solution  of  the  so  called 
Per  chromic  Acid  (32). 

It  was  thought  to  be  of  some  interest  to  examine  other 
compounds  of  chromium  of  a  totally  different  constitution 
to  the  foregoing,  in  order  to  see  how  far  their  absorption- 
spedtra  differed  from  the  previous  compounds  examined. 
With  this  idea  in  view,  a  solution  of  the  fine  blue  coloured 
compound — the  so-called  perchroniic  acid — was  prepared 
by  the  addition  of  hydrogen  peroxide  to  a  solution  of 
chromic  acid.  I  found  the  compound  so  unstable  that  I 
had  great  difficulty  in  making  an  observation  ;  especially 
was  this  the  case  in  solutions  of  such  a  degree  of  concen¬ 
tration  as  to  give  an  absorption-spedrum  in  such  thick¬ 
nesses  as  3  to  4  c.m.  But  by  using  a  much  more  dilute 
solution,  and  increasing  the  thickness  to  about  10  c.m.,  I 
was  able  to  measure  the  bands  with  the  following  result :  — 
Continuous  absorption  to  740.  Then  two  definite  bands 
at  689—674  and  653  —  639  respectively.  The  broad 
absorption  at  613 — 544  and  continuous  absorption  from 
448  (32). 

In  a  thicker  layer  or  a  more  concentrated  solution,  the 
two  bands  in  the  red  join  on  to  the  absorption  on  either 
side,  so  that  there  is  a  narrow  band  of  ted  light  tians- 
mitted  from  674  to  653  ;  also  the  absorption  in  the  green 
becomes  somewhat  broader  while  the  blue  light  is  trans¬ 
mitted. 

This  blue  compound  is  known  to  be  soluble  in  ether, 
but  I  found  this  solution  so  unstable  that  I  was  unable  to 
make  any  measurements,  but  its  absorption-spedrum 
appeared  to  be  like  the  aqueous  solution. 

Some  Salts  of  the  Chrom-  Ammonium  Bases. 

I  was  fortunate  in  having  placed  at  my  disposal  for  the 
purpose  of  this  research  some  specimens  of  salts  of  the 
chrom-t  mmonium  bases.  It  was  thought  that  it  would 
be  of  considerable  interest  to  spedroscopically  examine 
these  bodies,  which  differed  so  widely  in  chemical  con¬ 
stitution  from  the  compounds  of  chromium  previously 
examined. 

These  salts  have  been  the  subjed  of  several  investiga¬ 
tions  by  Jorgensen  ( fount .  Prak.  Chemie ,  [2],  20,  105  ; 
[2],  25,  321;  [2J,  42,  206;  [21,44,63). 

Solutions  of  the  salts  were  made  in  subdued  light,  and 
they  were  examined  without  loss  of  time,  as  it  is  known 
that  light  decomposes  many  of  them. 

Chloro-Purpureo-Chromium  Chloride  (33  and  34), 
Cl2[Cr2ioNH3]Cl4. 

This  salt  was  first  examined,  a  cold  aqueous  solution 
was  made,  and  a  layer  10  c.m.  thick  was  used.  This 
gave  a  continuous  absorption  to  695.  Then  a  narrow 
band  at  674,  which  has  sharp  edges,  but  it  is  not  very 
dark;  and  then  continuous  absorption  from  585  (33). 
By  taking  a  thinner  layer  of  solution — 2  c.m.  thick — the 
latter  absorption  was  broken  up.  It  began  as  a  slight 
shadow  at  545,  and  gradually  reached  a  maximum  at  474, 
where  it  stopped.  But  in  the  thinner  layer  the  band  674 
was  no  longer  visible,  and  the  continuous  absorption  was 
from  415  (34).  __ 

*  Jotirnfur  Praki.  Chemie,  xlvii.,  305  (1893). 


Xar.tho- Chromium  Chloride  (35  and  36), 
(N02)2[Cr2ioNH3]Cl4. 

An  aqueous  solution  of  this  salt  was  made,  and  a  layer 
of  15  c.m.  thickness  examined  (35).  It  gave  continuous 
absorption  to  6g8.  Then  a  narrow  sharp  band  at  674, 
and  then  continuous  absorption  beginning  with  a  shadow 
,j|lat  585,  but  dark  at  572. 

'  "■*  A  thinner  layer — 2i  c.m. — splits  up  the  latter  absorp¬ 
tion,  which  begins  as  a  shadow  at  544,  then  gradually 
reaches  a  maximum,  and  ending  at  444,  and  the  blue 
light  which  is  transmitted  is  somewhat  obscured.  These 
effedts  are  no  doubt  due  to  the  presence  of  the  N02  group 
in  the  salt.  The  narrow  band  674  was  again  absent  in 
the  thinner  layer,  and  the  continuous  absorption  began 
at  414. 

Rhodo-Chrotnium  Chloride  (37  and  38), 
(OH)[Cr2ioNH3]Cls  +  H20. 

An  aqueous  solution  of  this  salt  was  made  ;  it  had  a 
fine  rose  colour,  and  a  layer  of  the  solution  of  15  c.m. 
thickness  was  examined,  which  gave  continuous  absorp¬ 
tion  to  740,  with  a  shadow  to  704  ;  then  a  narrow, 
sharp,  but  not  a  dark  band  at  674;  then  two  sharp  lines, 
which  are  veiy  close  together,  so  that  they  are  apt  to  be 
mistaken  for  a  single  band  at  663  and  660  respectively  ; 
then  a  slightly  thicker  band,  but  not  so  dark  and  less  dis¬ 
tinct  than  the  others  at  650,  and  continuous  absorption 
from  599.  (37). 

A  thinner  layer  —  2J  c.m.  thick — gave  continuous 
absorption  to  800,  with  a  shadow  to  704.  The  four 
bands  previously  mentioned  were  not  visible  in  this 
thickness,  but  the  broad  absorption  was  seen  from  546  to 
473,  and  continuous  absorption  from  413. 

Lento -Chromium  Nitrate  (39),  [Cr2i2NH3](N03)n. 

An  aqueous  solution  of  this  salt  having  a  thickness  of 
15  c.m.  was  examined.  Its  absorption-spedhum  is  quite 
different  from  the  previous  salts,  and  is  as  follows 
Continuous  absorption  to  701,  which  joins  the  first  band 
at  683.  Then  follow  three  other  bands,  narrow  and 
sharp,  at  660,  650,  and  631  respectively,  the  last  being 
rather  broader  than  the  others  ;  then  a  shadow  at  5gg, 
which  joins  the  continuous  absoiption  at  536.  (39). 

In  a  thinner  layer — 2J  c.m. —  of  solution,  all  these 
bands  fade  out,  and  there  is  only  continuous  absorption 
from  510. 

Chloro-Purpureo-Cobalt  Chloride  (41). 

A  solution  of  this  salt — 15  c.m.  in  thickness— did  not 
give  any  absorption  bands,  but  only  continuous  absorp¬ 
tion  ;  but  a  layer  of  solution  of  c.m.  thickness  gave 
continuous  absorption  to  710,  a  broad  absorption  from 
571  to  467,  and  continuous  absorption  from  4x4.  This 
salt  does  not  behave,  therefore,  like  the  salts  of  the 
chrom-ammonium  bases,  as  it  does  not  give  absorption 
bands  in  the  red  part  of  the  speCtrum  with  the  thickness 
of  solution  used. 

It  thus  seems  that  the  following  compounds — chloro- 
purpureo-chromium  chloride,  xantho-chromium  chloride, 
and  rhodo-chromium  chloride — all  give  the  band  674  in 
layers  of  greatest  thickness  of  solution.  These  salts  all 
contain  the  radicle  [Cr2ioNH3],  and  it  would  therefore 
appear  that  this  band  is  due  to  this  radicle,  for  the  com¬ 
pound  leuto-chromium  nitrate  does  not  contain  it,  but  the 
radicle  [Cr2i2NH3],  and  does  not  give  the  band  referred 
to.  Further,  the  bands  660  and  650  which  occur  in 
leuto-chromium  nitrate  appear  also  in  exa&ly  the  same 
position  in  rhodo-chromium  chloride.  It  is  not  quite 
evident  from  the  usually  accepted  formulae  for  these 
bodies  why  this  should  be  the  case,  but  it  would  appear 
that  they  have  some  part  of  their  molecule  of  the  same 
structure. 

Some  Double  Cyanides  of  Chromium  and  Cobalt. 

Potassium  Chromi-Cyanide,  K6Cr2(CN)i2  (40). — An 
aqueous  solution  of  this  salt  had  a  yellow  colour  in  a 
layer  of  15  c.m.  thickuess,  It  gave  for  the  chromium 


256 


Absorption-Spectra  of  Some  Compounds  of  Chromium.  { c  YuneTis™3' 


Continuous 

absorption. 

I. 

2. 

3- 

4- 

5- 

Continuous 

absorption. 

1.  Potassium  chromoxalate,  crystallised 

800 

717 

710 — 704 

683 

663 

660 — 518 

434 

2.  Potassium  chromoxalate,  saturated 
solution . 

820 

710 

704—698 

681 

663 

642 — 508 

474 

3.  Chromium  oxalate  solution 

7*4 

— 

704—689 

— 

653 

610—503 

471 

4.  Chromium  oxalate  solution  with  an 
excess  of  oxalic  acid  . 

800 

710 

7°4  1  695 

681 

663 

650—505 

47i 

5.  Red  potassium  chromoxalate  solution 

800 

710 

7°4  1  695 

681 

663 

633—502 

467 

6.  Ammonium  ferric  oxalate  solution  . . 

6q8.  623 

— 

— 

— 

- * 

— 

489 

7.  Potassium  manganic  oxalate  solution 

•7°4 

— 

— 

— 

— 

— 

601 

8.  ,,  cobaltic  ,,  ,, 

770.  710 

— 

— 

— 

— 

657—543 

469 

9.  ,,  cupric  ,,  ,, 

639 

— 

— 

— 

— 

— 

411 

10.  ,,  chrom-malonate  ,, 

— 

714 

701 

68l 

660 

655-507 

465 

Chromium  hydroxide  dissolved  in  aqueous 
solutions  of  the  following  acids: — 

11.  Malonic  acid . 

7*4 

695—689 

655.  623—503 

464 

12.  Succinic  . . 

740 

727-715 

7°7 

693 

679—670 

655.  644—537 

498 

13.  Formic  . . 

800 

721 — 7r4 

7°4 

689 

674 — 666 

650.  611—544 

470 

13a.  Acetic  . . 

800 

72i~7i4 

7°4 

689 

676—668 

648—549 

483 

14.  Propionic  acid  . 

800 

729—717 

7°7 

689 

676 — 668 

655.  641—544 

494 

15.  Butyric  . . 

800 

729—717 

7°7 

689 

676—668 

644—544 

480 

15a.  Isobutyric  ,,  . 

800 

729—717 

707 

689 

676-668 

644—544 

482 

1 56.  Valerianic  ,,  . 

800 

730—718 

707 

692 

677 — 669 

650—517 

484 

16.  Heptylic  . . 

800 

732— 7X9 

708 

695 

681 — 674 

650-544 

480 

17.  Monochloracetic  acid . 

740.  710 

— 

698-686 

— 

— 

655—504 

480 

18.  Dichloracetic  . . 

740.  721 

— 

689 — 681 

— 

— 

655— 5!3 

480 

19.  Trichloracetic  . . 

740.  714 

— 

701 — 674 

— 

— 

655—509 

480 

20.  Tribromacetic  . . 

770 

— 

— 

— 

■  676—668 

653.  610—534 

459 

21.  Glycollic  ,, . 

758 

723—714  706—695 

— 

— 

670.  644 — 507 

473 

22.  Ladtic  . . 

770 

721 

707 

— 

676 — 665 

629-533 

467 

23.  Trichlorlactic  ,, . 

721 

— 

710 

— 

674 

655.  610 — 526 

483 

24.  Phosphoric  . . 

740 

— 

698—686 

— 

670 — 650 

639.  621 

47 1 

25.  Malic  ,, . 

729 

— 

707—695 

— 

— 

670.  644—498 

480 

26.  Tartaric  ., . 

800 

— 

707—695 

— 

— 

668.  639.  501 

475 

27.  Citric  ,, . 

736 

— 

707 — 698 

— 

— 

660.  629.  504 

467 

28.  Isethionic  ,, . 

717 

— 

695 — 668 

— 

— 

653—506 

480 

29.  Chromium  chloride  solution  .. 

717 

— 

704 — 689 

— 

— 

653.  619—550 

472 

30.  Colloidal  chromium  chloride  solution 

800 — 750 

— 

710— 695 

— 

— 

665.  621  —  344 

480 

31.  Chromium  hydroxide . 

721 

— 

710 — 692 

— 

— 

665—617—547 

473 

32.  Perchromic  acid . 

740 

— 

— 

689—674  653—639 

613—544 

448 

33.  Chloro-purpureo-chromium  chloride, 
10  c.rn.  thick . 

695 

674 

5S5 

34.  Chloro-purpureo-chromium  chloride, 

2  c.m.  thick  . 

7*7 

_ 

_ 

545—474 

4X5 

35.  Xantho-chromium  chloride,  15  c.m. 
thick  , ,  . 

698 

_ 

674 

_ 

585—572 

36.  Xantho-chromium  chloride,  2^  c.m. 
thick . 

698 

_ 

— .  . 

544—444 

414 

37.  Rhodo-chromium  chloride,  15  c.m. 
thick . 

740—704 

__ 

_ 

674 

663  I  660  I  650  — 

599 

38.  Rhodo-chromium  chloride,  2J  c.m. 
thick . 

800 — 704 

_ 

_ 

546—473 

413 

39.  Leuto-chromium  nitrate  15  c.m.  thick 

701 

— 

683 

660 

650  I  631 

599—536 

40.  Potassium  chromi-cyanide,  15  c.m. 
thick . 

710 

_ 

545—542 

531—525  520—518 

507—505 

476 

41.  Chloro-purpureo-cobalt  chloride 

710 

— 

571—467 

414 

compounds  an  unique  absorption-spedtrum  (40).  Con¬ 
tinuous  absorption  to  710 ;  then  four  bands  at  545 — 542, 
53 1 — 525>  52°— 518,  and  507—505  respectively,  and  con¬ 
tinuous  absorption  from  476. 

I  am  not  acquainted  with  any  other  compound  of  chro¬ 
mium  giving  absorption  bands  analogous  to  these,  and 
further,  this  salt  does  not  give  the  broad  absorption  in 
the  green  part  of  the  speCtrum  so  typical  of  most  other 
compounds  of  chromium. 

Potassium  Cobalti-Cyanide,  K6Co2(CN)I2.— A  concen¬ 
trated  aqueous  solution  of  this  salt  was  used.  It  gave 
no  absorption  bands,  nor  did  it  give  the  broad  absorption 
in  the  green  and  blue  part  of  the  spedtrum  which  is  known 
to  be  so  typical  of  the  cobalt  salts. 


Conclusions. 

1.  The  absorption. spedtra  of  the  salts  examined,  having 
the  general  formula  M6'Cr26C204,  is  the  same  when 
compared  in  solution,  and  also  when  compared  in  the 
solid  state  ;  but  the  absorption-speCtrum  in  the  solid  state 
differs  from  the  absorption-speCtrum  of  the  same  salt  in 
solution,  the  bands  in  the  former  case  being  nearer  the 
less  refrangible  end. 

2.  Chromium  oxalate  has  been  obtained,  analysed,  and 
its  absorption-speCtrum  recorded,  which  has  been  shown 
to  differ  from  that  given  by  the  complex  salts. 

3.  It  has  been  shown  that  a  solution  of  chromium 
oxalate  with  an  excess  of  oxalic  acid  yields  (a)  the  same 

absorption-speCtrum  as  a  solution  of  Croft’s  salt, — 
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K2Cr2  4C2O4, — (6)  while  with  a  larger  amount  of  oxalic 
acid  it  yields  an  absorption. spedtrum  identical  with  that 
given  by  the  salts  M6'Cr2  6C204,  and  the  conclusion  has 
been  drawn  that  analogous  hydrogen  compounds  exist  in 
solution. 

4.  The  corresponding  complex  oxalates  of  iron,  man¬ 
ganese,  and  cobalt  do  not  yield  analogous  absorption- 
spedtra. 

5.  A  salt  of  malonic  acid,  analogous  in  composition 
to  the  corresponding  oxalic  acid  compound,  has  been 
obtained.  It  has  been  analysed,  and  its  composition  is 
K6Cr26C3H204  +  6H20.  Its  properties  and  absorption- 
spedtrum  are  given. 

6.  The  absorption-spedra  given  by  the  solution  of 
chromium  hydroxide  in  the  various  organic  acids  used 
have  been  noted  and  compared,  and  their  relations  to 
chromium  hydroxide  have  been  shown. 

7.  The  absorption-spedra  given  by  solution  of  chromium 
hydroxide  in  the  fatty  acids  are  similar  in  charader,  but 
the  absorption  bands  are  moved  towards  the  less  refrangi¬ 
ble  end  in  the  case  of  the  higher  acids  of  the  series. 

8.  The  band  710—692  is  represented  in  all  the  com¬ 
pounds  of  chromium  examined, — except  in  potassium 
chromi-cyanide, — sometimes  moved  to  the  less,  some¬ 
times  to  the  more  refrangible  end  of  the  spedrum. 

g.  The  broad  absorption  in  the  green— 650  to  550 
approximately — is  represented  in  all  the  compounds  of 
chromium.  Sometimes  it  is  moved  towards  the  red  end 
of  the  spedrum,  as  in  the  case  of  chromium  hydroxide, 
dissolved  in  an  excess  of  phosphoric  acid  ;  sometimes  it 
is  moved  towards  the  blue  end,  as  in  the  case  of  the  salts 
of  the  chrom-ammonium  bases  ;  and  in  the  case  of 
potassium  chromi-cyanide  it  appears  as  a  series  of  bands. 

10.  It  has  been  shown  that  the  salts  containing  the 
group  [Cr2ioNH3]  give  an  absorption  band  at  674. 

In  conclusion,  my  best  thanks  are  due  to  Professor  E. 
Wiedemann  for  the  kind  help  he  has  given  me,  and  also 
for  placing  at  my  disposal  his  specimens  of  the  chrom- 
ammonium  and  other  analogous  salts. 


A  REVISION  OF  THE  ATOMIC  WEIGHT  OF 
BARIUM.* 

First  Paper:  The  Analysis  of  Baric  Bromide. 

By  THEODORE  WILLIAM  RICHARDS. 

(Continued  from  p.  247). 

The  Properties  of  Baric  Bromide. 

Baric  bromide  crystallises  from  aqueous  or  dilute 
alcoholic  solutions  in  doubly  terminated  monoclinic' 
prisms,  which  are  somewhat  hygroscopic,  but  not  deli¬ 
quescent  in  ordinary  weather. 

The  crystallised  salt  contains  two  molecules  of  water, 
together  with  the  slight  excess  which  is  usually  to  be 
found  in  such  crystals.  Below  the  temperature  of  70°  in 
somewhat  moist  air,  or  at  the  ordinary  temperature  in 
perfectly  dry  air,  it  loses  one  of  these  molecules.]:  The 
other  one  is  retained  until  a  temperature  of  from  ioo° 
to  130°  is  reached,  according  to  the  hygroscopic  condition 
of  the  surrounding  air. 

The  accuracy  of  the  final  result  for  the  atomic  weight 
of  course  depends  upon  the  complete  absence  of  water 
from  the  dried  salt ;  hence  an  especial  series  of  experi¬ 
ments  was  made  to  determine  the  conditions  under  which 

*  Proceedings  of  the  American  Academy  of  Arts  and  Sciences, 

vol.  xxviii. 

t  Werther  (Journ.  Prakt.  Chemie,  xd  ,  167);  also  Von  Hauer 
(Journ,  Prakt.  Chemie,  Ixxx.,  230).  Rammelsberg  states  that  the 
salt  is  isomorphous  with  baric  chloride  ( Pogg .  Ann.,  lv.,  237). 

I  2'8688  grms.  of  crystallised  baric  bromide  lost  0-1547  grm.  on 
heating  to  constant  weight  at  700— 8o°;  the  residue  lost  0-1533  grm. 
more  upon  heating  to  constant  weight  at  160°.  Compare  Graham 
Otto  (“  Michaelis,”  iii . ,  662).  2-0506  grms.  of  baric  bromide,  which 
had  been  powdered  and  dried  over  sulphuric  acid  to  constant  weight, 
losto-iiSi  grm.  upon  drying  at  200°. 


the  water  was  completely  expelled.  Upon  heating  to 
redness,  the  salt  is  very  slightly  decomposed  (Schultze, 
Journ.  Prakt.  Chemie,  [2],  xxxi.,  407);  hence  in  all 
cases  where  a  high  heat  was  used,  the  amount  of  baric 
rydroxide  and  baric  carbonate  formed  were  determined  by 
means  of  very  dilute  standard  hydrobromic  acid,  using 
phenolphthalein  and  methyl  orange  respectively  as  the 
indicators.  The  accuracy  which  it  is  possible  to  attain 
in  this  process  was  a  great  surprise.  If  a  very  small 
amount  of  pure  boiled  water  is  used  for  the  solution  of 
the  baric  bromide,  a  deficiency  of  less  than  a  tenth  of  a 
m.grm.  of  bromine  in  5  grms.  of  the  salt  is  detected  with 
the  greatest  ease.  The  correction  applied  to  the  weight 
of  the  baric  bromide  was  of  course  always  the  calculated 
difference  between  the  weights  of  the  bromide  and  the 
hydroxyl,  or  the  carbonic  acid,  which  had  taken  its  place. 
For  example,  a  deficiency  of  o'8i  m.grm.  of  hydrobromic 
acid,  found  by  alkalimetry,  involved  a  correction  of  0  63 
m.grm.  if  the  alkaline  earth  had  been  found  in  the  form 
of  hydroxide,  or  0-50  m.grm.  if  it  had  been  found  in  the 
form  of  carbonate.  Since  baric  carbonate  is  very  faintly 
alkaline  to  phenolphthalein,  this  correction  is  not  abso¬ 
lutely  exaCt ;  but  its  error  is  an  infinitesimal  one  so  far 
as  this  work  is  concerned.  It  is  probable  that,  if  any 
traces  of  oxide  were  formed,  they  were  converted  into 
hydroxide  or  carbonate  before  the  crucible  cooled. 

One  experiment  showed  that  16  grms.  of  baric  bromide 
dried  at  136°  lost  0-4  m.grm.  on  being  heated  to  dull  red¬ 
ness.  On  another  occasion,  3  grms.  of  baric  bromide 
which  had  been  dried  at  200°  to  constant  weight  lost 
0-50  m.grm.  upon  heating  to  dull  redness.  Alkalimetry 
indicated  that  0-32  m.grm.  should  be  added  to  the  last 
weight  as  a  correction  for  the  bromine  lost ;  hence  the 
corrected  loss  was  0-00018  grm.,  or  o'oo6  per  cent.  A 
third  trial  gave  the  corrected  loss  of  3-5  grms.  of  baric 
bromide  between  185°,  and  a  dull  red  heat  as  0-00027 
grm.,  or  o'oo8  per  cent.  Again,  3-4  grms.  of  a  less  pure 
specimen  of  the  salt  lost  1*2  m.grm.  between  200°  and 
dull  redness,  of  which  loss  eight-tenths  of  a  m.grm.  was 
accounted  for  by  the  baric  carbonate  found  in  the  dis¬ 
solved  residue.  In  Experiment  19  about  3-5  grms.  of 
the  salt  dried  at  260°  lost  0-04  m.grm.  on  heating  to  340°, 
and  0-27  m.grm.  more  upon  subjection  to  a  red  heat.  In 
order  to  prove  that  the  method  of  desiccation  over  sul¬ 
phuric  acid  was  sufficient  for  the  purpose  in  hand,  this 
specimen  was  again  heated  to  400°,  and  cooled  in  a 
vacuum  over  phosphoric  oxide.  After  the  admission  of 
dry  air  the  crucible  and  contents  were  found  to  have 
gained  a  little  less  than  a  twentieth  of  a  m.grm.  Since 
seventeen  one-hundredths  of  a  m.grm.  must  be  added  to 
the  last  weight  of  the  salt  to  correct  for  the  amount  of 
alkali  found,  it  is  evident  that  the  salt  dried  at  340° 
in  the  first  place  could  not  have  retained  more  than 
0-005  Per  cent  of  water,  which  could  be  expelled  at  a  red 
heat. 

The  most  severe  test  of  the  hygroscopic  constancy  of 
baric  bromide  was  obtained  by  fusion.  17-4841  grms.  of 
baric  bromide,  which  had  been  thoroughly  dried  at  a  dull 
red  heat,  were  fused  in  a  platinum  crucible,  and  were 
found  to  have  lost  4-1  m.grms.  during  the  process.  2-25 
c.c.  of  twentieth  normal  hydrobromic  acid  were  required 
to  render  the  solution  of  the  clear  cake  neutral  to  phenol¬ 
phthalein,  and  o-io  c.c.  more  made  it  strongly  acid  to 
methyl  orange.  These  figures  involve  a  corredtion  of 
7-0  m.grms.  to  the  second  weight  of  baric  bromide, 
making  it  17-4870  grms.  The  excess  of  this  weight  over 
the  first  (17-4841)  is  completely  accounted  for  by  the 
knowledge  that  a  slight  indeterminable  corredtion  (from 
o-oio  to  0-03  per  cent)  should  have  been  applied  to  the 
earlier  one,  owing  to  its  previous  loss  of  bromine.  The 
crucible  was  found  to  have  lost  0-20  m.grm. 

Again,  2 £  grms.  of  baric  bromide  heated  to  constant 
weight  at  185°  lost  2-n  m.grms.  on  being  fused  in  a 
double  crucible.  Of  this  weight  all  but  0-17  m.grm. 
(0-007  per  cent)  was  accounted  for  by  the  amount  of 
alkali  found  in  the  dissolved  residue  (Experiment  13).  In 
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Experiment  4,  given  below,  the  bromide  was  also  fused. 
Although  this  sample  was  not  weighed  at  any  lower 
temperature,  it  is  evident  from  the  amount  of  silver  it 
required  that  about  the  same  relation  must  hold  true. 
It  is  a  necessary  conclusion  from  these  results  that  baric 
bromide  loses  no  more  water  upon  fusion  than  upon  being 
heated  to  dull  redness  without  fusion.  This  constancy 
of  hygroscopic  condition  gives  strong  ground  for  the 
inference  that  the  ignited  salt  is  wholly  free  from  water, 
and  that  the  salt  dried  at  180°  contains  only  about  seven- 
thousandths  of  one  per  cent  of  the  impurity.  Moreover, 
it  is  very  unlikely  that  water  and  baric  bromide  could 
remain  together  at  a  red  heat  without  mutual  decom¬ 
position.  The  question  of  the  absolutely  anhydrous 
condition  of  most  substances  must  necessarily  be  a 
matter  of  inference,  because  our  methods  for  the  deter¬ 
mination  of  a  few  tenths  of  a  m.grm.  of  water  in  the 
presence  of  a  large  amount  of  other  material,  which  may 
be  volatilised,  are  not  sufficiently  accurate  to  furnish 
direbt  evidence  upon  this  point.  Our  knowledge  regarding 
baric  bromide  is  hence  as  full  as  it  is  possible  to  obtain. 

The  specific  gravity  of  baric  bromide  has  been  deter¬ 
mined  by  Schiff  ( Liebig's  Annalen,  cvii.,  59;  also  cviii., 
23).  According  to  his  results  the  crystallised  salt  is  3  69 
times  heavier  than  the  same  volume  of  water,  while  the 
anhydrous  salt  is  4-23  times  heavier.  Since  it  is  impor¬ 
tant  in  reducing  weights  to  the  vacuum  standard  to  know 
the  exadt  values  of  these  physical  constants,  new  deter¬ 
minations  were  made.  Carefully  re-distilled  dry  toluol, 
in  which  baric  bromide  is  insoluble,  was  taken  as  the 
liquid  to  be  displaced,  and  two  specific  gravity  bottles 
were  used.  The  weight  of  water  filling  the  first  bottle 
was  found  upon  three  trials  to  be  11-4117,  11-4133,  and 
1 1  4120  grms.,  these  values  being  corrected  to  40  for  the 
expansion  of  the  water,  but  not  correded  for  the  ex¬ 
pansion  of  the  glass  (240)  nor  for  the  air  displaced  by  the 
water  and  weights.  An  approximate  determination  of 
the  coefficient  of  expansion  of  toluol  gave  the  means  of 
reducing  all  the  weighings  with  that  liquid  to  the  same 
standard  of  240.  Three  weighings  gave  results  for  the 
weight  of  toluol,  filling  the  bottle,  to  be  9-8357,  9-8356, 
and  9-8342  grms. ;  and  4-4262  grms.  of  large  clear  crys¬ 
tals  of  baric  bromide  were  found  to  displace  1-0141  and 

I  0126  grms.  of  toluol  at  24°.  Hence  the  specific  gravity 
of  crystallised  baric  bromide  at  240,  compared  with  water 
at  40,  is  3-852.  No  corredion  is  made  for  the  difference 
in  volume  of  the  weights  employed. 

A  sample  of  baric  bromide  was  dried  at  200°,  powdered 
very  rapidly,  transferred  to  the  specific  gravity  bottle, 
and  heated  for  a  long  time  at  the  softening  point  of 
glass.  After  cooling  in  a  desiccator,  the  weight  of  the 
baric  salt  was  found  to  be  7-6808  grms.  After  filling 
with  dry  toluol,  removing  the  atmospheric  pressure,  and 
shaking  as  usual,  the  gain  in  weight  was  8-3878  grms., 
as  a  mean  of  two  closely  agreeing  trials.  Since  the 
volume  of  the  pycnometer  had  slightly  altered  during  the 
heating,  the  bottle  was  remeasured  and  found  to  contain 

I I  *3338  grms.  of  water  at  40  (not  correded  for  the  expan¬ 
sion  of  the  glass),  and  97685  grms.  of  toluol  at  240. 
These  data  give  a  result  for  the  specific  gravity  of  anhy¬ 
drous  baric  bromide  equal  to  4-794. 

Since  the  apparatus  was  not  perfed,  a  new  specific 
gravity  bottle  was  prepared,  which  gave  far  more  con¬ 
cordant  results.  With  this  apparatus  5-7271  grms.  of 
baric  bromide,  dried  for  a  long  time  at  200°,  were  found 
to  displace  the  same  volume  as  1-1979  grm,  of  water  at 
40.  Here  again  the  salt  and  toluol  were  at  240,  and  the 
weights  were  not  correded  for  the  different  volumes  of 
the  brass.  These  figures  indicate  a  specific  gravity  of 
4'7Si) — not  very  different  from  the  previous  result,  but 
very  different  from  the  value  obtained  by  Schift.  The 
value  479  is  used  in  all  calculations  which  follow. 

One  hundred  parts  of  water  dissolve  about  100  parts  of 
anhydrous  baric  bromide  at  ordinary  temperatures,  and 
nearly  150  parts  at  the  boiling-point  of  water.*  The  salt 

*  Sce  G 1  ah  am  Otto,  loc.  cit.  Also  recent  experiments  here. 


was  found  to  be  much  less  soluble  in  alcohol  than  one 
would  exped  from  the  literature  on  the  subjed. 

A  saturated  solution  in  87  per  cent  alcohol  contains 
only  about  6  per  cent  of  baric  bromide  at  the  ordinary 
temperature.  In  absolute  alcohol  the  salt  is  even  less 
soluble.  These  fads  had  an  important  bearing  on  the 
methods  of  purification. 

(To  be  continued.) 


RESEARCHEvS  ON  SAMARIUM. 

By  LECOQ  DE  BOISBAUDRAN. 

Both  absolutely  and  with  relation  to  the  orange  of  Sm 
the  band  Z(  is  strengthened  if  we  take  the  reversed  spark 
not  at  the  edge  but  in  the  middle  of  the  liquid.  The 
quantity  and  the  nature  of  the  acid  also  modify  the  rela¬ 
tive  brightness  of  the  two  bands. 

For  the  experiments  summarised  below  I  have  employed 
samaria,  tolerably  pure,  but  not  fradionated. 

Action  of  HCl. — The  aqueous  solution  of  samarium 
chloride,  approximately  neutral,  shows  on  reversal  the 
band  Z(,,  very  faint,  and  much  inferior  to  the  orange.  On 
adding  HCl  to  the  liquid,  the  Z(j  is  decidedly  increased, 
and  under  favourable  conditions  it  may  even  become  as 
strong  as  the  orange. 

It  is  essential  to  have  very  clear  solutions,  and  to  use 
an  earth  which  has  been  carefully  cleansed,  as  the  least 
impurities  seem  very  injurious  to  the  formation  of  Zf 

Action  of  NH03. — With  an  aqueous  solution  of 
samarium  nitrate,  almost  neutral,  the  band  Z(  is  ordi¬ 
narily  much  fainter  than  the  orange.  But  if  we  add  to 
the  liquid  a  sufficiency  of  nitric  acid,  Z£  becomes  very 
decidedly  stronger  than  the  orange,  at  least  in  concen¬ 
trated  solutions.  Without  reaching  such  an  intensity  Z£ 
is  strengthened  if  we  add  nitric  acid  to  a  hydrochloric 
solution  of  Sm. 

The  band  Z(  has  not  the  same  asped  with  HCl  and 
with  NH03.  In  HCl  it  is  well  defined  on  the  right,  but 
very  vague  towards  the  red.  In  NH03  the  right  margin 
is  rather  cloudy,  and  the  left  margin  is  merely  a  little 
more  so  than  the  right.  The  place  of  the  right  edge  of 
the  band  with  HCl  is  obscure  with  NHO3,  but  the  centre 
seems  to  be  very  little  displaced.  The  dis-symmetry  of 
the  band  in  HCl  renders  the  measurement  of  the  centre 
difficult. 

Approximate  Positions  observed  with  Spectra  of  Mean 

Intensity. 

Z(  in  HCl,  apparent  middle  ..  ..  A  =  6i4'4* 

,,  right  margin . A  =  6n-8f 

Z£  in  NHO3,  apparent  middle. .  ..  a=6i5'5 

..  11  right  margin . A  =  6i4’4 

Action  of  Acetic  Acid. — With  an  aqueous  solution  of 
neutral  samarium  acetate  Z£  was  not  visible.  On  adding 
to  the  liquid  from  one-half  to  three-quarters  of  its  volume 
of  acetic  acid,  the  fluorescence  is  slightly  increased,  but 
Zf  did  not  appear.  The  addition  of  a  noteworthy  quan¬ 
tity  of  nitric  acid  caused  Z£  to  appear,  but  it  was  still 
much  fainter  than  the  orange.  On  a  large  addition  of 
nitric  acid  Z^,  however,  becomes  almost  equal  to  the 
orange. 

Samaria  was  dissolved  in  nitric  acid  in  excess,  and  the 
solution  was  divided  into  two  equal  parts. 

A  certain  volume  of  water  having  been  added  to  A,  the 
band  Z £  appeared  very  visible,  though  fainter  than  the 
orange. 

A  volume  of  acetic  acid  (S’,  and  sold  as  pure)  equal  to 
one-half  the  volume  of  the  water  put  into  A,  was  added 
to  B.  ZC  was  then  visible,  but  much  fainter  than  with 
A.  1  here  was  then  added  as  much  acetic  acid  as  had 

*  The  intensity  being  greater  to  the  right  than  the  left,  the  real 
centre  must  lie  a  little  more  to  the  left, 
f  The  position  of  the  right  margin  is  too  much  to  the  left. 
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been  already  introduced  (in  all  the  same  quantity  as  the 
water  put  to  A),  Z£  was  weakened  and  became  much 
fainter  than  it  had  been  with  A. 

The  acetic  acid  (or  the  impurities  which  it  contains), 
appears  therefore  to  prevent  the  production  of  the  band 

zf. 

Comparison  of  Zp  and  Z£. — I  have  mentioned  the  in¬ 
crease  of  these  fluorescences,  obtained  by  taking  the 
spark  from  the  middle  of  the  liquid,  and  their  decrease 
in  presence  of  ferric  chloride.  Za  and  Sm  are,  on  the 
contrary,  more  or  less  enfeebled  if  the  spark  springs  at 
the  middle  of  the  liquid,  and  are  less  sensitive  to  the 
aClion  of  ferric  chloride. 

In  presence  of  an  excess  of  HC1  Z/ 3  and  Zf  behave  in 
an  analogous  manner,  and  are  increased,  especially  Z/3, 
whilst  Za  is  so  to  a  less  degree. 

Nitric  acid,  on  the  contrary,  causes  Z/3  and  Z£  to 
undergo  very  different  variations,  ZQ  being  much 
augmented  and  Z/3  much  less. 

Comparison  of  Za  and  ZR. — An  earth  rich  in  Za  and 
Z/3  was  dissolved  in  HC1.  It  was  evaporated  to  dryness 
and  taken  up  in  water.  In  this  aqueous  solution  Za  was 
much  stronger  than  Z/3.  On  adding  to  the  liquid  half 
its  volume  of  nitric  acid  Za  and  Z/3  were  increased,  Za 
still  remaining  stronger  than  Z/3.  As  much  HC1  was 
then  added  as  there  had  been  nitric  acid  previously  intro¬ 
duced,  Za  decreased  a  little  (dilution  of  the  solution  ?), 
but  Z/3  was  much  strengthened,  and  surpassed  Za. 

A  larger  proportion  of  earth  in  the  hydrochloric  and 
nitric  solutions  seemed  to  favour  Z/3  compared  with  the 
orange  of  samarium. 

We  learn  from  the  foregoing  that  the  comparison  of 
the  reversal  bands,  Z^and  orange,  is  somewhat  delicate 
to  effedt  in  the  various  numbers  of  a  fractionation.-— 
Comptes  Rendus,  cxvi.,  p.  674. 


LONDON  WATER  SUPPLY. 

Report  on  the  Composition  and  Quality  of  Daily 
Samples  of  the  Water  Supplied  to  London 
for  the  Month  Ending  April  29TH,  1893. 

By  WILLIAM  CROOKES,  F.R.S., 
and 

WILLIAM  ODLING,  M.B.,  F.R.S.,  F.R.C.P., 

Professor  of  Chemistry  at  the  University  of  Oxford. 

To  General  A.  De  Courcy  Scott,  R.A., 

Water  Examiner ,  Metropolis  Water  Act,  1871. 

London,  May  15th,  1893. 

Sir, — We  submit'  herewith,  at  the  request  of  the 
Diredtors,  the  results  of  our  analyses  of  the  168  samples 
of  water  colledted  by  us  during  the  past  month,  at  the 
several  places  and  on  the  several  days  indicated,  from  the 
mains  of  the  seven  London  Water  Companies  taking 
their  supply  from  the  Thames  and  Lea. 

In  Table  I.  we  have  recorded  the  analyses  in  detail  of 
samples,  one  taken  daily,  from  April  1st  to  April 
29th  inclusive.  The  purity  of  the  water,  in  respedt 
to  organic  matter,  has  been  determined  by  the  Oxygen  and 
Combustion  processes ;  and  the  results  of  our  analyses  by 
these  methods  are  stated  in  Columns  XIV.  to  XVIII. 

We  have  recorded  in  Table  II.  the  tint  of  the  several 
samples  of  water,  as  determined  by  the  colour-meter 
described  in  a  previous  report. 

In  Table  III.  we  have  recorded  the  oxygen  required  to 
oxidise  the  organic  matter  in  all  the  samples  submitted 
to  analysis. 

By  reason  of  the  prevailing  drought,  the  condition  of 
the  rivers  throughout  the  month  of  April  was  exception¬ 
ally  good,  and  the  river-derived  water  supply  was  accord¬ 
ingly  noticeable  for  the  exceeding  smallness  of  the 
proportion  of  organic  matter  present  therein.  Thus, 
calculated  upon  the  amount  of  organic  carbon  found,  the 
mean  proportions  of  organic  matter  present  in  the  different 
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supplies  may  be  taken  as  being  approximately  abou; 
one-tenth  part  of  a  grain  per  gallon  in  the  case  of  the 
New  River  Company’s  water,  and  about  one-seventh  part 
of  a  grain  per  gallon  in  the  case  alike  of  the  Lea-derived 
water  furnished  by  the  East  London  Company)  and  of 
the  Thames-derived  water  furnished  by  the  other  five 
companies.  As  a  result,  moreover,  of  the  excellent  con- 
dition  of  the  streams  themselves,  the  difference  in  quality 
of  the  water  supplied  during  the  month,  by  the  companies 
having  a  large,  and  by  those  having  but  a  small  storage 
area,  was  inappreciable.  The  degree  of  freedom  from 
colour  tint  of  the  water,  expressed  in  the  case  of  the 
Thames-derived  supply  by  the  blue-brown  ratio  20  :  11-5, 
as  a  mean,  was,  although  high,  not  so  high  as  has  been 
noticed  on  other  occasions  of  an  exceptionally  low  reduc¬ 
tion  of  the  proportion  of  organic  matter  present  in  the 
water. 

It  is  interesting  to  compare  the  results  afforded  by  the 
watei  supply  for  April  with  those  afforded  by  the  supply 
for  February,  which  was  an  exceptionally  wet  month,  and 
with  the  average  of  those  afforded  by  the  supply  for  the 
first  three  months  of  the  year,  including  of  course  Feb¬ 
ruary,  as  exhibited  in  the  following  abstract  of  results 
obtained  with  the  Thames-derived  supplies  : — 


Oxygen  re- 

Organic 

Organic 

quired  for  carbon  per  carbon  per 

1893. 

oxidation. 

100,000. 

100,000. 

Means. 

Means. 

Maxima. 

February  . 

0-201 

0-269 

First  three  months 

. .  0-059 

0-177 

0'272 

April . 

0-088 

0-125 

It  will  be  noticed  that  during  February,  when  the  river 
was  in  a  flooded  state  and  the  water  supply  in  a  less 
satisfactory  condition  than  usual,  the  absolute  excess  of 
organic  matter  present  in  the  supply  for  that  month  above 
the  exceptionally  small  amount  present  in  the  supply  for 
April  was  really  very  small,  amounting  in  the  case  of  the 
Thames-derived  supplies  taken  for  illustration,  to  not 
more  than  one-fifth  part  of  a  grain  per  gallon,  that  is,  to 
less  than  the  three-thousandth  part  of  1  per  cent.  It  is 
further  noticeable  that  while  the  mean  ratio  of  nitrogen 
to  carbon  in  the  organic  matter  of  the  April  supply  was 
found  to  be  as  29:  100,  the  mean  ratio  in  the  organic 
matter  of  the  February  supply  was  only  as  21-5:100, 
indicating  the  mainly  vegetable  origin  of  the  excess  of 
organic  matter  then  present — and,  indeed,  it  seems  to  be 
an  invariable  rule  that  when  the  quantity  of  organic 
matter  present  in  the  water  is  somewhat  above  the 
average,  its  mainly  vegetable  character  is  proportionally 
more  decided. 

We  are,  Sir, 

Your  obedient  Servants, 

William  Crookes. 

William  Odling. 


THE  ANALYSIS  OF  IRON  AND  STEEL.* 

By  JOHN  PARRY,  F.C.S.,  and  J.  JAS.  MORGAN,  F.C.S- 
(Continued  from  p.  248). 

Copper. 

The  estimation  of  this  metal  is  effected  by  precipitation 
as  copper  sulphide  (CuS)  by  means  of  sulphuretted 
hydrogen  or  hyposulphate  of  soda,  with  subsequent  con¬ 
version  into  copper  oxide  (CuO),  either  by  ignition  or 
dissolving  and  re-precipitating  with  caustic  soda  (NaHO). 
Ten  grms.  of  the  iron  or  steel  are  digested  for  a  consider¬ 
able  time  at  a  gentle  heat,  with  100  c.c.  of  nitro-hydro- 
chloric  acid,  and  the  solution  eventually  carried  down  to 
dryness.  To  dissolve  the  dry  residue  add  a  small  quan- 
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tity  of  hydrochloric  acid,  heat  gently,  and  again  take  to 
dryness.  Finally,  re-moisten  with  a  little  hydrochloric 
acid,  heat  until  solution  is  effe&ed,  dilute  with  hot  water, 
and  separate  the  silicon,  &c. ,  by  filtration.  The  whole 
of  the  copper  is  contained  in  the  filtrate,  but  before  pro¬ 
ceeding  with  the  precipitation  it  is  advisable  to  reduce 
the  iron  from  the  ferric,  in  which  form  it  exists,  to  the 
ferrous  state.  This  is  accomplished  by  adding  to  the 
filtrate,  made  with  water  to  a  volume  250  c.c.,  an  excess 
of  sodium  sulphite,  and  boiling  until  the  sulphurous  acid 
is  expelled.  To  ascertain  whether  reduction  is  complete, 
a  drop  of  the  liquid  is  withdrawn  at  the  end  of  a  glass 
rod  and  brought  in  contact  with  a  weak  solution  of 
sulphocyanide  of  potassium,  when  no  red  colouration 
should  be  found.  The  redudion  of  the  iron  is  not 
absolutely  necessary,  as  the  same  is  effeded  by  the 
sulphuretted  hydrogen  subsequently  used  for  the  precipi¬ 
tation  of  the  copper,  but  by  employing  the  sulphite  the 
quantity  of  the  sulphuretted  hydrogen  required  is  con¬ 
siderably  lessened.  Through  the  reduced  solution  pass  a 
current  of  sulphuretted  hydrogen  until  it  is  present  in 
excess,  allow  to  stand  until  the  precipitated  black  copper 
sulphide  (CuS)  has  completely  settled,  and  pass  the 
supernatant  liquid  through  a  Swedish  filter-paper.  Throw 
on  the  precipitate  with  the  last  portions,  wash  with  water 
containing  a  little  sulphuretted  hydrogen,  pierce  the 
filter-paper,  rinse  the  copper  sulphide  by  means  of  a 
dilute  solution  of  nitric  acid  into  a  beaker,  some  strong 
nitric  acid  being  added,  and  the  beaker  and  contents 
gently  heated.  When  the  whole,  with  perhaps  the  excep¬ 
tion  of  a  little  free  sulphur,  has  dissolved,  the  solution  is 
diluted  and  filtered.  The  filtrate  is  then  heated  to  boiling, 
a  solution  of  caustic  soda  (NaHO)  added,  and  the  boiling 
continued.  This  results  In  the  precipitation  of  the  copper 
as  copper  oxide  (CuO),  which  is  collected  on  a  filter, 
washed  until  free  from  alkali,  ignited,  contained  in  a 
porcelain  crucible,  and  weighed.  A  hundred  parts  of 
copper  oxide  contains  79 '85  parts  of  metallic  copper. 

A  far  more  expeditious  and  less  tedious  method  consists 
in  precipitating  the  copper  as  CuS  by  means  of  sodium 
hyposulphite,  with  subsequent  conversion  of  the  sulphide 
into  oxide  by  ignition.  The  details  of  the  method  are  as 
follows : — 

In  a  beaker  place  10  grms.  of  the  sample,  cover 
with  100  c.c.  of  dilute  sulphuric  acid  (one  part  acid  to 
three  of  water),  and  digest  at  a  gentle  heat.  To  the 
resulting  solution  add  6  c.c.  of  a  strong  solution  of  hypo¬ 
sulphite  of  soda,  bring  to  boiling,  with  constant  stirring, 
maintain  at  this  temperature  for  twenty  to  thirty  minutes, 
during  which  time  the  copper  will  be  precipitated  as  black 
copper  sulphide  (CuS),  and  the  solution,  which,  upon  the 
addition  of  the  “  hypo  became  milky,  has  regained  its 
green  colour.  Colled  the  precipitate  as  rapidly  as  pos¬ 
sible  on  a  filter,  wash  a  few  times  with  water,  pierce  the 
bottom  of  the  filter-paper,  and  rinse  the  contents  into 
the  vessel  in  which  precipitation  took  place.  Dissolve 
the  copper  sulphide  in  nitro  hydrochloric,  and  evaporate 
the  resulting  solution,  after  the  addition  of  about  10  c.c. 
of  strong  sulphuric  acid,  until  heavy  white  fumes  com¬ 
mence  to  appear ;  when  diluted  with  water,  heat  to 
boiling,  and  add  an  excess  of  ammonia.  Allow  to  stand 
in  a  warm  place  until  any  precipitate  formed  has  com¬ 
pletely  settled ;  subsequently  pass  through  a  Swedish 
filter-paper,  which,  together  with  its  contents,  are  well 
washed  with  water  containing  a  little  ammonia.  Expel 
the  excess  of  ammonia  from  the  filtrate  by  boilin^,  and 
re-precipitate  the  copper  as  CuS,  as  before,  by  the  addi¬ 
tion  of  a  little  hyposulphide  of  soda  solution.  Filter, 
wash,  ignite,  and  weigh  the  resulting  copper  oxide 
(CuO). 

For  the  determination  of  very  minute  quantities  of 
copper,  dissolve  20  to  50  grms.  of  the  metal  in  nitro- 
hydrochloric  acid,  evaporate  nearly  to  dryness,  digest  the 
lesidue  with  an  excess  of  ammonia,  and  compare  the 
colour  of  a  measured  quantity  of  this  ammonia  solution 
with  that  of  a  standard  solution  of  copper  coloured  with 


ammonia,  or  precipitate  the  Cu  by  any  of  the  methods 
given. 

Tungsten. 

The  method  of  detecting  and  determining  tungsten  is 
comparatively  easy,  as  upon  treating  the  iron  or  steel 
containing  the  metal  with  nitrohydrochloric  acid,  with 
subsequent  evaporation  to  dryness  and  resolution,  the 
tungsten  is  converted  into  tungsten  anhydride  (W03), 
and  the  silica  is  coloured  more  or  less  yellow  in  propor¬ 
tion  to  the  amount  present. 

For  the  determination  a  weighed  portion  of  the  metal 
is  treated  as  in  the  estimation  of  silicon,  with  the  ex¬ 
ception  that  a  lower  temperature  must  be  employed  to 
effect  solution,  as  also  in  the  evaporation  of  the  same, 
and  the  heating  until  the  residue  becomes  black  dispensed 
with,  as  this  would  render  the  WOs  insoluble  in  ammonia 
and  consequently  vitiate  the  result.  The  filter  containing 
the  silica  and  tungsten  anhydride,  obtained  as  above,  is 
pierced,  and  the  contents  rinsed,  employing  as  small  a 
quantity  of  water  as  possible,  into  a  beaker  covered  with 
strong  ammonia,  and  digested  at  a  gentle  heat  for  a 
considerable  time.  This  results  in  the  tungstic  anhydride 
entering  into  solution  as  ammonium  tungstate,  while 
the  silica  is  not  attacked,  and  is  separated  by  filtering, 
and,  if  desired,  may  be  washed,  ignited,  &c.  The  filtrate, 
contained  in  a  platinum  dish,  is  evaporated  to  dryness, 
the  residual  ammonium  tungstate  heated  to  redness, 
whereby  it  loses  water  and  ammonia,  resulting  in  tung¬ 
stic  anhydride  being  formed,  and  upon  cooling  the  dish, 
re-weighed  to  determine  increase  due  to  the  W03  con¬ 
taining  79-31  per  cent  of  tungsten.  Tungsten  is  rarely 
or  ever  present  in  ordinary  steels  or  irons.  Alloys  of 
iron  and  tungsten  are  readily  formed,  and  tungsten  steel 
is  sometimes  thus  made. 

Oxide  of  Iron. 

Although  iron  oxide  is  always  contained  in  iron  and 
steel,  we  are  not  aware  of  any  simple  and  easy  method, 
with  the  exception  of  the  one  now  described,  due  to  one 
of  the  authors,  for  its  direCt  determination.  The  principle 
of  Parry’s  method  is  that  upon  treating  the  metal  con¬ 
taining  oxide  of  iron  with  a  mixture  of  potassium 
bichromate  and  sulphuric  acid,  the  iron,  &c.,  enters  into 
solution,  while  the  oxide  of  iron  and  silica  remain 
unattacked.  For  the  analysis,  10  grms.  of  the  sample, 
contained  in  a  beaker,  are  digested  at  a  gentle  heat  (about 
2000  to  212°  F.),  with  constant  stirring,  with  500  c.c.  of  a 

mixture  of  potassium  bichromate  and  sulphuric  acid _ one 

part  of  the  acid  to  six  parts  of  a  saturated  solution  of  bi¬ 
chromate  of  potash.*  When  it  is  judged  that  the  whole 
of  the  iron  has  dissolved,  the  solution  is  allowed  to  stand 
until  the  insoluble  portions,  oxide  of  iron  and  silica,  have 
settled,  when  the  supernatant  is  passed  through  a  filter. 
The  insoluble  residue  contained  in  the  beaker  is  now 
washed  three  or  four  times  with  water  by  decantation,  the 
washings  being  passed  through  the  filter,  and  afterwards 
digested  in  a  solution  of  caustic  potash  to  remove  the 
silica.  F'inally,  the  solution  is  diluted  with  water,  passed 
on  to  the  filter,  the  residue  also  being  thrown  on  this 
time,  the  filter  and  contents  washed  three  or  four  times 
with  caustic  potash  solution,  and  thoroughly  with  water 
until  all  the  alkali  is  eliminated.  When  this  is  effected 
it  is  removed  to  a  crucible,  ignited,  and  the  residual  oxide 
of  iron  weighed. 

Titanium. 

I  he  methods  employed  for  the  determination  of  titanium 
in  iron  and  steel  are  far  from  satisfactory.  The  best 
results  are  obtained  by  Riley’s  method,  the  modus  operandi 
of  which  is  as  follows: — Six  grms.  of  the  iron  or  steel, 
contained  in  a  porcelain  dish,  are  treated  with  100  c.c.  of 
nitro-hydrochloric  acid,  until  dissolved,  the  solution 
evaporated  to  dryness,  and  heated  strongly.  On  cooling 


*  It  has  been  proved  experimentally  that  both  oxides  of  iron  are 

^  msolub.e  ln  solution,  and  that  the  oxide  exists  in  the  metal 
as  re.,U,. 
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the  dry  residue  is  moistened  with  hydrochloric  acid  and 
the  solution  retaken  to  dryness.  The  dish  and  contents 
are  again  cooled,  and  sufficient  hydrochloric  acid  added 
to  cause,  with  the  aid  of  heat,  solution.  When  this  is 
effected  it  is  diluted  and  the  silica,  &c.,  filtered  off ;  part 
of  the  titanium  is  contained  in  the  filtrate  and  part, 
remains  with  the  silica.  After  thoroughly  washing  the 
filter  and  contents,  remove  to  a  platinum  crucible, 
ignite,  and  when  cool  mix  with  six  times  its  weight  of 
bisulphate  of  potassium,  and  fuse.  Reduce  the  cold  fused 
mass  to  a  powder  and  extract  with  cold  water ;  the  titanium 
enters  into  solution,  while  the  silica  is  insoluble.  Separate 
the  silica  by  filtration,  wash,  and  add  the  filtrate  to  the 
original  acid  solution  of  the  metal.  The  next  step  is  to 
reduce  the  iron  of  the  mixed  filtrates,  containing  the 
whole  of  the  titanium,  from  the  ferric  to  the  ferrous  con¬ 
dition,  leaving  only  a  very  small  portion  in  the  former 
condition.  This  is  effected  by  means  of  the  addition  of 
sodium  sulphite,  driving  off  the  excess  of  sulphurous  acid 
by  boiling.  The  solution  is  now  nearly  neutralised  with 
ammonia,  ammonium  acetate  added,  boiled,  the  resulting 
precipitate  of  titanic  acid  (Ti02)  and  basic  acetate  of  iron 
filtered  off  as  rapidly  as  possible  and  dried.  The  mixed 
precipitate,  contained  in  a  platinum  crucible,  mixed  with 
six  times  its  weight  of  potassium  sulphate  fused,  the  mass 
reduced  to  a  powder,  dissolved  in  cold  water,  the  solution 
nearly  neutralised,  boiled  for  some  hours,  and  allowed  to 
stand  in  a  warm  place.  The  precipitated  titanic  acid  is 
then  filtered  off,  washed  with  water  containing  a  little 
sulphuric  acid,  ignited  and  weighed  as  rapidly  as  pos¬ 
sible,  it  being  slightly  hygroscopic  (ioo  parts  of  Ti02 
contain  60  of  titanium).  Fe203,  even  in  very  small  quan¬ 
tities,  considerably  retards  the  precipitation  of  titanic 
acid  ;  it  is  therefore  expedient  to  add  a  little  sodium 
sulphite  to  reduce  the  Fe203  contained  in  the  solution 
previous  to  the  final  precipitation  of  the  Ti02. 

A  more  satisfactory  method,  providing  a  large  portion 
of  the  sample  be  operated  upon — applicable,  however, 
only  to  pig  irons — is  as  follows: — 20  grms.  of  the  iron 
are  digested  with  150  c.c.  of  dilute  hydrochloric  acid, 
and  when  the  metal  is  nearly  dissolved,  100  c.c.  of  the 
strong  acid  added,  and  the  solution  boiled  for  some  time. 
When  it  is  judged  that  all  the  iron  has  dissolved,  the 
solution  is  diluted,  the  insoluble  portion— graphite, 
titanium,  &c.— collected  on  a  filter,  washed  with  dilute 
acid  water,  a  solution  of  potash  to  remove  the  silica, 
and  finally  with  dilute  acid  and  water  to  eliminate  the 
alkali.  The  filter  and  contents  are  then  transferred  to 
a  platinum  crucible  and  the  graphite  burnt  off  at  a  bright 
red  heat.  The  dirty  brown  residue,  consisting  of  titanium, 
still  contained  in  a  platinum  crucible,  is  fused  with  potas¬ 
sium  bisulphate,  extracted  with  water,  and  the  titanic 
acid  precipitated  as  before. 

Titanium  is  found  in  small  quantities  in  pig  iron,  &c., 
but  it  does  not  appear  to  alloy  readily  with  iron.  Iron 
ores  containing  considerable  proportions  of  titanium  are 
difficultly  smelted  and  costly  to  work.  The  resulting 
pig  iron,  although  in  most  instances  indicating  only  a 
small  percentage  of  titanium,  is,  as  a  rule,  unsuitable  for 
the  manufacture  of  Bessemer  steel. 

(To  be  continued). 


Detection  of  Nitrobenzol. — J.  Marpurgo  ( Pharm . 
Post). — The  author  places  in  a  small  porcelain  capsule 
two  drops  of  liquefied  carbolic  acid,  three  drops  of  water, 
and  a  fragment  of  potassium  hydroxide  the  size  of  a  pea. 
The  mixture  is  carefully  heated  to  ebullition,  and  the 
watery  liquid  to  be  examined  is  added.  After  prolonged 
boiling,  a  crimson  ring  appears  on  the  margin  of  the 
liquid.  If  a  saturated  solution  of  chloride  of  lime  is 
added,  the  ring  becomes  an  emerald  green.  To  detect 
nitrobenzol  in  soap,  it  is  dissolved  in  water,  mixed  with 
an  excess  of  milk  of  lime,  extracted  with  ether,  and  tested 
as  above. 
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16.  “  Notes  on  Capillary  Separation  of  Substances  in 
Solution By  Lester  Reed. 

Although  the  separation  of  salts  in  solution  by  selective 
absorption  in  bibulous  paper  has  been  partly  investigated 
by  E.  Fischer  and  E.  Schmidmer  ( Annalen ,  cclxxii., 
156 — 169),  as  I  have,  in  ignorance  of  their  experi¬ 
ments  as  well  as  of  those  of  Schonbein,  been  recently 
investigating  the  same  subject  by  a  somewhat  different 
method,  I  venture  to  briefly  enumerate  some  of  the 
observations  I  have  made.  My  attention  was  first 
forcibly  drawn  to  the  subject  by  noticing  the  wide, 
colourless,  very  sharply  defined  margin  which  is  ob¬ 
tained  when  a  drop  of  moderately  dilute  solution 
tion  of  eosin  (potassium  eoside)  is  allowed  to  spread  upon 
filter  paper,  although  a  saturated  solution  of  eosin  does 
not  yield  this  margin.  On  adding  potassium  chromate  to 
such  a  dilute  solution  of  eosin,  and  repeating  the  experi¬ 
ment,  the  margin  obtained  is  no  longer  colourless,  but 
yellow,  and  the  presence  of  chromate  may  be  at  once 
detected  in  this  margin  by  touching  it  with  a  platinum 
wire  moistened  in  a  solution  of  silver  nitrate,  which  pro¬ 
duces  a  dark  red  spot  on  the  yellow  margin.  If  this 
yellow  margin  be  cut  off  and  extracted  with  water,  a  solu¬ 
tion  of  potassium  chromate  free  from  eosin  is  at  once  ob¬ 
tained  ;  and,  conversely,  eosin  free  from  potassium 
chromate  may  be  obtained  if,  after  the  drying  of  the  drop, 
a  drop  of  pure  water  be  added  and  allowed  to  diffuse  out¬ 
wards  from  the  centre  ;  the  appearance  then  obtained  is 
that  of  a  dark  red  central  portion  surrounded  by  a  colour¬ 
less  margin,  which  is  again  surrounded  by  a  yellow  ring 
of  potassium  chromate,  a  practically  complete  separa¬ 
tion  or  analysis  of  the  mixture  of  the  two  salts  being  thus 
effected  in  a  very  short  time.  These,  with  a  few  other 
similar  observations,  are  my  initial  faCts,  and  naturally 
suggested  the  possibility  of  thus  separating  many  other 
substances,  as  well  as  the  use  of  porous  media  other  than 
filter  paper.  I  then  observed  that  in  some  cases  there 
was  a  very  narrow  colourless  margin  outside  the  yellow 
region  of  a  drop  of  potassium  chromate  solution  which 
had  been  allowed  to  spread  on  filter  paper.  At  first  I  was 
inclined  to  suspeCt  that  this  appearance  was  merely 
caused  by  the  advancing  solution  crushing  together  and 
driving  before  it,  by  its  expansion,  some  moisture  already 
present  in  the  filter  paper.  To  prevent  the  drying  of  the 
drops  during  their  expansion,  I  performed  most  of  the  ex¬ 
periments  in  an  atmosphere  saturated  with  aqueous  vapour, 
by  placing  the  filter  paper,  on  which  the  drop  lay  on  a 
small  porcelain  dish  containing  a  little  water,  covering 
this  with  a  bell  jar  moistened  on  the  inside  with  water. 
When  thus  treated,  a  drop  of  moderately  dilute  solution 
of  potassium  chromate  affords  a  most  unmistakable 
colourless  moist  margin,  in  which  silver  nitrate  fails  to 
detect  chromate.  After  this  I  examined  in  a  similar  way 
the  diffusion  of  a  mixed  solution  of  ferric  chloride  and 
copper  sulphate,  testing  the  marginal  region,  after  allow¬ 
ing  about  an  hour  for  expansion,  with  potassium  ferro- 
cyanide,  which  demonstrated  the  existence  of  a  marginal 
ring  containing  copper  but  free  from  iron.  In  the  case  of 
a  solution  of  ammonia  alum,  using  as  tests  for  ammonium 
and  aluminium  respectively  Nessler’s  test  and  tinCture  of 
logwood  containing  ammonium  carbonate,  no  separation 
of  the  constituents  was  detected,  both  extending  to  the 
extreme  limit  of  moisture;  so  that  in  this  case  I  have  not 
obtained  any  free  water  margin,  and  the  same  remark  will 
apply  to  chrome  alum.  Employing  a  mixture  of  the 
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solutions  of  copper  sulphate,  ferric  chloride,  and  ammonia 
alum,  a  beautiful  separation  is  readily  effe&ed.  Externally 
in  this  case  there  is  a  ring  of  pure  alum  detedible  by  the 
logwood  test,  within  which  is  an  annular  zone  jointly 
occupied  by  copper  sulphate  and  alum,  which  is  shown  to 
be  free  from  iron  by  yielding  a  pure  chocolate  colour  with 
potassium  ferrocyanide  ;  and,  lastly,  a  central  zone  where 
all  three  salts  are  present,  and  which  is  coloured  dark 
blue  by  ferrocyanide,  the  lines  of  demarcation  between 
these  three  zones  being  perfectly  sharp  and  definite.  In 
applying  the  logwood  test  by  means  of  platinum  wire,  it 
is  necessary  to  dry  the  minute  spots  and  to  compare 
them  with  similarly  dried  spots  yielded  by  the  same  test 
on  clean  filter  paper.  In  the  absence  of  alum,  the  drops 
are  buff ;  in  its  presence,  purple.  Mercuric  chloride  is  a 
salt  which,  even  in  saturated  solution,  very  readily  gives 
a  free  water  margin.  Caustic  potash  or  potassium  iodide 
may  be  used  as  tests  for  it.  In  a  mixture  of  solutions  of 
lead  acetate  and  mercuric  chloride,  sufficiently  dilute  to 
give  no  precipitate,  the  lead  is  observed  to  outstrip  the 
mercury.  Platinum  chloride  very  readily  gives  a  margin, 
the  test  employed  being  reduction  by  heat ;  in  the  case  of 
a  strong  solution,  there  is  a  tendency  to  form  a  double 
margin,  which  suggested  to  me  the  thought  either  that 
there  might  be  two  hydrates  of  platinum  chloride  present 
in  solution,  each  possessed  of  a  different  diffusibility,  or 
else  that  some  of  the  lower  chloride  was  present.  As  the 
width  of  the  free  water  margin  yielded  in  the  course  of  an 
hour  or  so,  in  some  cases  at  any  rate,  depends  very  much 
on  the  strength  of  the  solution,  I  prepared  a  solution  of 
ferric  chloride  of  such  strength  as  to  yield  no  free  water 
margin,  and  then  diluted  it  until  a  slight  margin  began  to 
appear.  At  this  point  I  analysed  the  solution,  which 
corresponded  roughly  to  the  ratio  FeCl3  :  2ooH20.  On 
continuing  the  dilution  in  geometrical  progression  by 
continuously  halving  its  strength,  the  free  water  margin 
rapidly  increased  in  diameter,  being  always,  however, 
separated  from  the  iron  region  by  a  sharp  line.  When  a 
dilution  in  the  ratio  of  about  FeCl3  :  30,oooH20  is  reached, 
the  iron  seems  to  have  almost  lost  its  power  of  diffusing, 
getting  little,  if  at  all,  beyond  the  space  wetted  by  the 
drop  when  it  first  falls  upon  the  paper.  Of  course,  at  this 
dilution  it  may  be  said  that  we  are  no  longer  dealing  with 
ferric  chloride,  but  with  the  products  of  its  dissociation  ; 
and  this  explanation  might  be  adequate  but  for  the  fadt 
that  an  extremely  dilute  solution  of  sulphuric  acid 
behaves  in  the  same  way.  A  drop  of  ferric  chloride  solu¬ 
tion,  while  spreading  upon  filter  paper,  frequently  presents 
an  appearance,  more  or  less  noticeable,  of  concentric 
rings,  suggesting,  perhaps,  the  presence  of  more  than  one 
hydrate  in  solution.  Imagining  that  the  presence  of 
hydrates  in  solution  might  be  in  some  way  or  other  con- 
nedted  with  the  formation  or  diameters  of  these  freewater 
margins,  I  prepared  a  solution  of  potassium  bichromate 
corresponding  in  strength  to  Guthrie’s  cryohydrate,  viz., 
K2Cr207-j-2g2H20.  It  readily  yielded  a  margin  of  water, 
and  it  is  remarkable  that  this  margin  is  of  about  the  same 
width  as  that  yielded  either  by  a  saturated,  or  by  a  very 
much  more  dilute,  solution  of  the  salt.  I  continued  the 
dilution  of  this  solution  in  geometrical  progression,  as 
with  ferric  chloride,  until  I  brought  it  to  i/i28th  of  the 
strength  of  the  cryohydrate,  but  even  this  great  dilution 
had  little  or  no  effedt  on  the  diameter  of  the  free  water 
margin,  a  result  notably  differing  from  that  obtained  in 
the  case  of  ferric  chloride  or  sulphuric  acid.  Copper  sul¬ 
phate  solution,  on  the  other  hand,  undergoes  great  change 
in  diameter  of  free  water  margin  on  dilution.  Hence  it 
may  be  enquired  whether  a  change  in  the  diameter  of  free 
water  margin,  which  must  obviously  represent  a  change 
in  the  relative  velocities  of  water  and  the  dissolved  sub¬ 
stance,  may  not  in  all  cases  be  an  evidence  either  of  dis¬ 
sociation  or  of  changes  in  the  composition  of  the  hydrates 
existing  in  solution.  Sulphuric  acid  yields  beautifully 
definite  results,  the  test  relied  on  being  that  of  drying  the 
filter  paper  at  a  high  temperature,  when  the  portion  over 
which  the  acid  has  extended  chars.  A  free  water  margin 


begins  to  be  formed  at  about  the  strength  of  1  part  of  acid 
by  volume  to  200  parts  of  water;  and  when  a  dilution  of 
about  1  in  4000  is  reached,  the  acid  (as  was  the  case  with 
ferric  chloride)  seems  to  have  almost  totally  lost  its  power 
of  diffusing,  and  yields  a  relatively  enormous  free  water 
margin.  It  would  be  very  interesting  if  if  could  be  shown 
that  this  inner  zone  of  non-diffusible  sulphuric  acid  repre¬ 
sents  a  definite  hydrate,  the  diffusibility  of  which  is 
arrested  by  its  enormous  molecular  weight,  perhaps 
approaching  those  of  such  non-diffusible  colloidal  sub¬ 
stances  as  the  albumenoids;  and  such  a  hydrate  might 
possibly  be  at  or  near  the  extreme  limit  of  possible  hydra¬ 
tion  of  the  acid.  With  regard  to  the  employment  of 
porous  media  other  than  filter  paper,  I  have  obtained 
satisfactory  results,  both  with  the  mixture  of  potassic 
chromate  and  eosin,  and  with  that  of  ferric  chloride  and 
copper  sulphate,  by  using  tubes  containing  powdered 
kaolin  lightly  rammed  down,  upon  the  top  of  which  the 
solution  was  placed  and  allowed  to  soak  downwards.  I 
had  hoped  that  this  method  of  separation,  or  some  modi¬ 
fication  of  it,  might  have  proved  available  for  the  separa¬ 
tion  of  alkaloids  from  organic  matters  of  different  nature, 
with  a  view  to  their  subsequent  identification,  but  have 
hitherto  been  very  partially  successful  in  this  direction. 


17.  “  Note  on  a  Meta-azo-Componnd By  R.  Meldola 
and  F.  B.  Burls. 

While  azo-compounds  of  the  ortho-  and  para-series  can 
be  represented  either  as  hydrazones  or  as  true  azo  com¬ 


pounds  by  the  formulae — 
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cannot  be  formulated  as  hydrazones.  We  have  com¬ 
menced  a  series  of  experiments  having  for  their  object 
the  preparation  of  members  of  the  meta-series,  in  order  to 
institute  a  comparison  between  their  properties  and  those 
of  the  ortho-  and  para-series.  It  is  obvious  that;  a  com¬ 
parative  study  such  as  we  propose  to  undertake  is  calcu¬ 
lated  to  throw  light  on  the  question  of  the  constitution  of 
organic  colouring  matters,  as  the  “  quinonoid  ”  bonds  are 
not  present  in  the  meta-compounds  according  to  our  pre¬ 
sent  method  of  formulation.  As  the  work  must  be  for  the 
present  interrupted,  owing  to  one  of  us  (F.  B.  B.)  having 
accepted  an  appointment  away  from  London,  we  desire 
to  place  our  results  on  record  in  this  preliminary  com¬ 
munication. 

The  first  compound  with  which  we  experimented  has 
not  given  a  decisive  result  on  account  of  certain  pradtical 
difficulties  which  we  have  not  yet  succeeded  in  over¬ 
coming.  The  only  satisfadtory  compounds  which  are 
worth  studying  from  the  present  point  of  view  are 
evidently  those  of  the  type — 

C6H4-OH-N2X  [OH  :  N2X  =  1  :  3] , 

in  which  X  is  an  unsubstituted  hydrocarbon  radicle. 
Metamidophenol  was  diazotised  in  presence  of  chlor- 
hydric  acid  in  the  usual  way  and  combined  with  a- 
naphthylamine,  also  dissolved  in  chlorhydric  acid. 
I  he  mixture  of  the  two  solutions  gradually  became  of  a 
deep  violet-red  colour.  The  azo-compound  was  finally 
precipitated  by  the  addition  of  sodium  acetate.  The  pre¬ 
cipitate  was  colledted,  washed  with  water,  and  purified  by 
dissolving  it  in  cold  dilute  caustic  soda,  filtering  and  re- 
precipitating  by  acetic  acid ;  it  was  then  digested  with 
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dilute  ammonia,  washed  with  water,  and  crystallised 
alternately  from  dilute  alcohol  and  benzene.  Analysis 
showed  that  the  substance  was  pure. 

Calculated  for  HO-C6H4-N2-CioH6-NH2  :  C,  73-03; 

H,  4-94;  N,  15-96. 

Found:  0,73-10  and  73-14;  H,  5-56  and  5-54; 

N,  15-94. 

Metaphenolazo  a  naphthyl  amine  may  be  fairly  assumed 
to  have  the  constitution  expressed  by  the  formula — - 


H-^  <_>  or 

/  ^N:N/  \NH2 


It  crystallises  in  dull,  orange-coloured  needles  fusing  at 
196°.  Its  solution  in  all  solvents  is  orange  coloured  and 
it  possesses  strong  tinctorial  power  as  an  orange  dye¬ 
stuff.  It  is  both  acid  and  basic  in  properties,  readily 
dissolving  in  cold  aqueous  solutions  of  alkalis,  forming 
orange-coloured  liquids  and  also  forming  well  defined  salts 
with  acids.  The  solutions  of  its  salts  are  of  a  magnificent 
violet  colour.  If  the  hydrazone  formula  be  assigned  to 
the  compound,  it  must  be  assumed  that  contadt  with 
acids  causes  its  transformation  into  a  compound  of  the 
azo-type,  as  the  molecule  is  strongly  basic  towards  acids 
and  the  presence  of  the  amido-group  is  indicated  by  the 
readiness  with  which  the  compound  can  be  diazotised.  It 
dissolves  in  strong  sulphuric  acid,  forming  a  dull  magenta- 
red  coloured  solution,  becoming  violet  on  dilution,  and  on 
the  further  addition  of  water  the  sulphate  separates  out  in 
bronzy  crystals.  Of  the  salts,  the  hydrochloride  was 
specially  examined.  This  was  prepared  by  dissolving  the 
base  in  boiling  alcohol  and  adding  strong  chlorhydric 
acid;  the  colour  of  the  solution  changes  from  orange  to 
violet;  the  hydrochloride  separates  out  on  cooling.  The 
salt  forms  flat  needles  having  a  beautiful  bronzy  lustre. 
A  specimen  allowed  to  dry  in  the  air  for  some  time  and 
then  for  a  day  in  a  vacuum  gave  the  following  results  on 
analysis  : — 

Calculated  for  HO-C6H4-N2-Ci0H6-NH2,HC1,H20  : 

Cl,  x  1  *  18  ;  N,  13-22;  H20,  5  67. 

Found  :  Cl,  11-36;  N,  13-1  ;  H20,  5-73. 

The  salt  does  not  part  with  its  water  at  temperatures 
below  no — 120°,  and  the  loss  of  the  water  molecule  is 
accompanied  by  a  change  in  colour  from  a  metallic  bronze 
to  a  dull  green. 

In  order  to  further  characterise  the  azo-compound,  the 
acetyl  derivative  was  prepared  by  boiling  a  solution  of  the 
substance  in  glacial  acetic  acid  with  acetic  anhydride  till 
the  original  violet  colour  of  the  solution  had  changed  into 
orange.  On  precipitating  with  water  and  crystallising 
the  product  from  dilute  alcohol,  it  was  discovered  by 
analysis  that  it  probably  consisted  of  a  mixture  of  a 
monacetyl  with  a  diacetyl  derivative ;  this  was  confirmed 
by  the  observation  that  the  compound  did  not  completely 
dissolve  in  dilute  caustic  soda,  but  left  a  slight  residue. 
Purification  was  effected  by  this  means,  and  the  dissolved 
(phenolic)  portion,  having  been  precipitated  by  chlor¬ 
hydric  acid,  was  crystallised  from  dilute  alcohol  and  then 
from  dilute  acetic  acid  till  the  melting  point  was  constant. 
Beautiful  golden  scales  were  thus  obtained  melting  at 
232 — 235’,  and  giving  on  analysis  results  agreeing  with 
the  formula  of  the  monacetyl  derivative — 

Calculated:  C,  70-81 ;  H,  q-gi ;  N,  13-77. 

Found  :  C,  70-53  ;  H,  5-23  ;  N,  1370. 

As  this  compound  is  phenolic,  it  is  clear  that  the  acetyl 
displaces  amidic  hydrogen,  and,  therefore,  that  the  pro¬ 
duct  has  the  formula  HO-C6H4-N2CioHg'NH-02H30.  It 
dissolves  in  alkali,  forming  an  orange-coloured  solution 
and  possesses  strong  tindtorial  properties.  The  non- 
phenolic  derivative  was  not  formed  in  sufficient  quantity 
to  enable  us  to  obtain  sufficient  for  complete  examination. 
The  melting  point,  after  several  crystallisations  from 


dilute  alcohol  and  benzene,  was  about  226°,  and  the 
nitrogen  approximated  in  quantity  to  that  required  by  the 
diacetyl  derivative.  The  substance  forms  flat  needles  of 
a  golden  colour,  and  is  also  an  orange  colouring  matter. 
As  it  is  non-phenolic,  the  hydroxylic  hydrogen  is  probably 
displaced  as  represented  by  the  formula — - 

C2H3OOC6H4-N2-CioH6-NH-C2H30. 

The  main  objedt  of  the  present  investigation  could  not 
be  realised  in  this  case  owing  to  the  impossibility  of  dis¬ 
placing  the  NH2  group  by  H.  The  method  usually 
adopted  in  such  cases  was  tried  under  various  conditions, 
but  the  produdt  was  always  a  brown  uncrystallisable 
resinous  substance,  which  could  not  be  purified  by  any 
artifice  so  as  to  give  satisfactory  results  on  analysis.  The 
substance  was  phenolic  and  dissolved  in  alkali,  forming  a 
brown  coloured  liquid.  It  may  have  contained  the 
naphthaleneazometaphenol  sought  for,  but  in  its  impure 
condition  we  could  draw  no  conclusion  with  respedt  to  its 
colour  properties.  The  experiments  are  therefore  being 
extended  to  other  compounds  of  the  same  series. 

18.  “  The  Influence  of  Moisture  in  Promoting  Chemical 
Action .”  Preliminary  Note.  By  H.  Brereton  Baker, 
M.  A. 

It  has  been  shown  by  the  author  (C.  S.  Trans.,  1885  ; 
Phil.  Trans.,  1888)  that  when  moisture  is  removed  as 
completely  as  possible,  certain  substances,  e.g.,  carbon, 
sulphur,  phosphorus,  &c.,  can  be  heated  in  an  atmosphere 
of  oxygen  without  undergoing  visible  combustion;  and 
he  has  been  engaged  during  the  last  two  years  in  con¬ 
tinuing  the  investigation,  with  the  objedt  of  ascertaining 
in  what  way  moisture  promotes  chemical  adtion.  One  of 
the  cases  which  he  has  studied  is  the  formation  of  ammo¬ 
nium  chloride  from  ammonia  and  hydrogen  chloride.  A 
difficulty  presented  itself  at  the  outset  in  drying  ammonia 
gas,  as  it  is  absorbed  by  phosphoric  oxide  ;  this  was  over¬ 
come  by  drying  the  gas  as  completely  as  possible  by 
freshly  ignited  lime,  after  which  it  was  found  that  phos¬ 
phoric  oxide  did  not  absorb  any  appreciable  quantity. 
Hydrogen  chloride  was  dried  in  a  similar  way  by  sulphuric 
acid,  and  finally  by  a  week’s  contadt  with  phosphoric 
oxide.  On  allowing  the  dried  gases  to  mix,  no  ammonium 
chloride  fumes  were  produced,  and  no  contraction  was  in¬ 
dicated  by  the  mercury  gauge  attached  to  the  apparatus  ; 
and  it  may  therefore  be  concluded  that  ammonia  and 
hydrogen  chloride  do  not  combine  when  dry.  On  intro¬ 
ducing  a  small  quantity  of  moist  air,  union  at  once  takes 
place,  however.  In  like  manner,  sulphur  trioxide  was 
found  not  to  unite  either  with  lime  or  barium  monoxide 
or  copper  oxide.  Furthermore,  no  brown  fumes  were 
produced  on  mixing  dry  nitric  oxide  with  dry  oxygen. 
The  author  is  engaged  in  studying  the  effect  of  moisture 
on  various  types  of  chemical  adtion,  and  he  hopes  soon 
to  be  able  to  communicate  the  results  to  the  Society. 

*19.  “  The  Genesis  of  New  Derivatives  of  Camphor 
containing  Halogens  by  the  Action  of  Heat  on  Sulphonic 
Chlorides.”  By  F.  Stanley  Kipping,  Ph.D.,  D.Sc.,  and 
W.  J.  Pope. 

When  the  sulphonic  chlorides  described  in  a  recent 
paper  are  heated  at  temperatures  not  very  far  above  their 
melting-points,  they  undergo  decomposition,  sulphur  di¬ 
oxide  being  evolved.  In  the  case  of  camphorsulphonic 
chloride,  chlorocamphor  is  produced,  in  accordance  with 
the  equation  CioHx30-S02C1  =  CioHjjOCI -f- S02  ;  at  the 
same  time  a  considerable  quantity  of  an  oil  is  formed, 
the  nature  of  which  remains  to  be  determined.  This 
chlorocamphor  separates  from  cold  dilute  alcohol  in 
arborescent  forms;  it  melts  at  1370 — 138°;  analyses  gave 
0  =  64-26,  IT  =  8-47,  01  =  19-35;  CioHi5OC1  requires 
0  =  64-37,  H  =  8  o4,  01  =  19-09. 

By  heating  chlorocamphorsulphonic  chloride,  a  well- 
defined  dichlorocamphor  is  obtained,  which  crystallises 
from  light  petroleum  in  long  prisms  melting  at  118°  to 
1190 ;  like  the  sulphonic  chloride  from  which  it  is  derived 
it  is  dextrorotatory,  its  specific  rotation  in  chloroform 
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solution  being  a  little  higher  than  that  of  either  of  the 
known  dichlorocamphors,  namely,  [a]D  =  B5°.  Analyses 
gave  C  =  54'27,  H  =  6'66,  01  =  31-84  and  32-04; 

Ci0HI4OC12  requires  0  =  54-34,  H=6’34,  01  =  31-99. 

The  compound  prepared  from  bromocamphorsulphonic 
chloride  closely  resembles  dichlorocamphor,  and  crystal¬ 
lises  from  light  petroleum  in  lustrous  prisms  melting  at 
1420— 1430;  like  the  latter,  it  has  a  high  specific  rotatory 
power,  namely,  [a]D=io4°,  in  chloroform  solution. 

These  three  derivatives  of  camphor  appear  to  be 
different  from  any  known  compounds,  and  their  further 
study  will,  it  is  hoped,  throw  light  on  the  complex 
question  of  isomerism  in  the  camphor  series;  it  is 
possible  that,  starting  from  the  corresponding  sulpho- 
bromides,  it  will  be  possible  to  obtain  new  brorno-, 
dibromo-,  and  bromochlorocamphor  derivatives,  and  in 
this  way  to  establish  fresh  cases  of  isomerism;  experi¬ 
ments  with  this  objedt  in  view  are  in  progress. 

Dr.  Armstrong  informs  us  that  Dr.  Wynne  and  he 
have  noticed  in  the  course  of  their  studies  of  naphthalene 
derivatives  that  a  number  of  sulphochlorides  undergo 
decomposition  when  heated  above  their  melting-points, 
and  that  Dr.  Wynne  has  observed  that  the  sulpho¬ 
chlorides  of  some  of  the  chlorinated  toluenes  behave 
similarly.  The  study  of  the  behaviour  of  sulphochlorides 
and  allied  compounds  generally  when  heated  is  therefore 
desirable,  and  will  be  carried  on  in  the  Central  Institution 
laboratory. 
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Chemistry  for  All ;  or,  Alternative  Elementary  Chemistry 
in  Accordance  with  the  Syllabus  of  the  Department  of 
Science  and  Art.  By  W.  Jerome  Harrison,  F.G.S., 
Chief  Science  Demonstrator  for  the  Birmingham 
School  Board,  and  R.  J.  Bailey,  Assistant  Science 
Demonstrator.  London,  Glasgow,  Edinburgh,  and 
Dublin  :  Blackie  and  Son,  Limited,  1893.  Small  8vo., 
pp.  150. 

What  “  alternative  elementary  chemistry  ”  may  be 
might  puzzle  the  “intelligent  foreigner’’  of  whom  we 
have  formerly  read.  If  more  treatises  on  elementary 
chemistry  are  needed,  which  we  can  scarcely  admit,  they 
might  better  be  in  accordance  with  the  latest  discoveries 
than  with  any  “  syllabus.” 

The  work  before  us  certainly  contains  no  errors,  but 
it  is  typically  “  departmental  ”  and  examinational.  It  is 
strange  that  the  heads  of  the  “  department”  never,  when 
seeking  for  the  causes  of  our  difficulty  in  competing  with 
Germany  in  the  chemical  arts,  refledt  that  the  course  of 
instrudtion  there  given  is  not  examinational. 


The  Earth  :  Evolution  of  Life  on  its  Surface,  its  Past, 
its  Present,  and  its  Future.  (La  Terre,  Evolution  de 
la  Vie  a  sa  Surface,  son  Passe,  son  Present,  son 
Avenir).  By  Emmanuel  Vauchez.  In  Two  Volumes. 
Second  Edition,  1893.  8vo.,  pp.  769.  Paris:  C.  Rein- 
wald  and  Co. 

1  he  author  of  the  work  before  us  is  unquestionably  an 
evolutionist  and  a  Darwinian,  in  as  far  as  he  refers  the 
origin  and  the  development  of  species  mainly  to  the 
struggle  for  existence.”  He  sets  out  with  a  general 
suivey  of  our  earth  as  a  member  of  the  group  attendant 
upon  the  sun.  He  then  proceeds  to  the  origin  of  the 
solar  system,  the  primitive  fire-mist,  the  nebulae  observed 
in  the  heavens  and  photographed,  and  the  successive 
birth  of  the  planets.  But  whilst  ably  and  eloquently 
describing  the  formation  of  nebulae,  suns,  and  planets,  he 
says  not  a  word  on  the  genesis  of  the  elements,  as  the 
material  from  which  nebula,  suns,  and  planets  must 
ultimately  have  been  derived.  His  views  on  this  subjedt 
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would  have  possessed  a  very  high  interest.  Are  the  ele¬ 
ments  primordial,  or  have  they  been  gradually  evolved  ? 
He  suggests,  however,  that  in  the  prae-geological  ages, 
at  the  time  when  the  earth  was  a  sun,  the  chemical 
elements  themselves  were  dissociated.  But  had  they 
ever  been  associated  ? 

Life,  and  even  thought,  the  author  regards  as  a  mere 
modification  of  force. 

In  discussing  the  origin  and  the  development  of  life, 
M.  Vauchez  has  the  courage — still  too  rare  in  France — 
to  rejedt  the  catastrophism  of  Cuvier.  The  account  here 
given  of  microbia,  of  their  signification,  and  of  the  part 
which  they  play,  is  fully  on  a  level  with  the  present 
results  of  research. 

The  remarks  on  the  evolution  of  human  civilisation, 
suggestive  as  they  are,  and  humiliating  as  they  must 
appear  to  modern  “progressives,”  lie  too  far  from  the 
scope  of  the  Chemical  News  for  a  critical  analysis. 

The  different  modifications  of  energy  are  here  regarded 
as  reducible  to  eledtricity. 

An  especial  consideration  is  given  in  the  first  chapter 
of  the  third  part  to  infedtion,  to  which  no  objedtion  can 
be  taken.  But  when  M.  Vauchez  assigns  an  extindt 
anthropoid  as  the  ancestor  of  mankind,  and  mentions  an 
existing  ape  as  making  use  of  fire,  we  fear  he  is  going 
beyond  what  has  been  demonstrated. 

In  the  fourth  part,  treating  of  diet,  the  author  considers 
that  vegetarianism  will  in  the  future  force  itself  upon 
mankind,  and  awaits  from  this  change  a  physical  and 
moral  amelioration  of  our  race  1  He  does  not  seem  to 
look  forward  to  the  synthetic  produdtion  of  food. 

In  the  second  volume  the  author  goes  back  to  consider 
gases,  which,  we  submit,  might  have  been  more  appro, 
priately  studied  in  an  earlier  part  of  the  work. 

The  remainder  of  the  author’s  studies  fall  entirely 
beyond  our  scope.  Hypnotism,  the  history  of  religion, 
necromancy,  metempsychosis,  are  subjedts  which  we 
cannot  discuss. 

This  work  gives  proof  of  extensive  learning  and  of 
remarkable  fertility  and  suggestiveness  of  thought;  and 
to  those  able  to  use  it  aright  it  will  prove  valuable. 


CORRESPONDENCE. 


THE  CHICAGO  EXHIBITION. 


To  the  Editor  of  the  Chemical  News. 

Sir, — The  New  York  Sedtion  of  the  American  Chemical 
Society  (Morris  Loeb,  Secretary,  University  of  the  City 
of  New  York,  Washington  Square,  East,  Room  16)  will 
be  happy  to  contribute,  by  all  possible  means,  to  the 
comfort  and  enjoyment  of  the  foreign  chemists  who  may 
visit  New  York  on  their  way  to  or  from  Chicago  during 
the  World’s  Fair. 

Visitors  are  requested  to  leave  their  names  and  addresses 
with  the  Secretary  of  the  Reception  Committee,  who  will 
also  be  glad  to  furnish  all  information  at  his  command  in 
reply  to  letters  of  inquiry.- — I  am,  &c  , 

(For  the  Reception  Committee), 

H.  Carrington  Bolton. 


OXIDATION  PRODUCTS  OF  GLUCOSE. 


To  the  Editor  of  the  Chemical  News. 

Sir,— Mr.  Langmuir  consulted  pradtical  manuals  about  a 
question  which  has  as  yet  no  pradtical  importance.  As  I 
happened  to  be  in  the  library  of  Columbia  College  when 
I  read,  dated  from  that  College,  an  inquiry  as  to  the  pro* 
dudts  of  oxidation  of  glucose  by  Fehling’s  solution,  I 
thought  I  would  see  whether  this  excellent  library  really 


Oxidation  Products  of  Glucose. 


(Chemical  news,  j  Chemical  Notices  from  Foreign  Sources . 


265 


lacked  the  desired  information.  An  English  translation 
of  Strecker-Wislicenus  mentions  “  tartronic  and  other 
acids  ”  as  the  products.  Beilstein  gives  full  particulars. 
Both  these  books  stand  among  the  works  of  general 
reference,  and  it  is  therefore  particularly  easy  for  any  one 
to  consult  them.  But  had  the  questioner  traversed  the 
few  feet  necessary  to  read  the  answer  to  his  inquiry,  he 
would  have  lost  the  satisfaction  of  knowing  that,  by  the 
time  he  reads  this,  question  and  answer  will  together 
have  travelled  12,000  miles. — I  am,  &c., 

A.  E. 


New  York,  May  15,  1893. 


OXIDATION  PRODUCTS  OF  GLUCOSE. 

To  the  Editor  of  the  Chemcal  News. 
gIRj_Most  chemists  will  agree  with  your  correspondent, 
Mr.  A.  C.  Langmuir  (Chem.  News,  lxvii.,  204),  that  it  is 
surprising  that  the  products  of  the  reaction  of  Fehling’s 
solution  on  glucose  should  not  have  been  more  completely 
studied.  In  the  absence  of  more  exaCt  information  I 
may  quote  the  following  passage  (“  Commercial  Organic 
Analysis,”  i.,  225) : — ■ 

“  The  aCtion  of  reducing  sugars  on  Fehling’s  solution 
is  not  precisely  known,  but  among  the  products  are  1. 
Acetic  and  formic  acids.  2.  Certain  non-volatile  acids, 
especially  tartrcnic,  an  acid  forming  uncrystallisable 
salts,  and  an  acid  decomposed  with  formation  of  humus¬ 
like  products  on  heating  its  alkaline  solution.  3.  A  gum¬ 
like  substance.” 

I  cannot  now  trace  the  source  of  this  information,  but 
believe  it  was  derived  from  an  abstract  published  in  the 
Journal  of  the  Chemical  Society  prior  to  1882. 

Of  course  it  is  well  known,  through  the  researches  of 
Soxhlet  and  others,  that  the  reaction  between  glucose 
and  the  alkaline  cupric  solution  is  far  from  constant,  and 
that  to  ensure  really  accurate  results  a  series  of  approxi¬ 
mating  experiments  must  be  made. — I  am,  &c., 

Alfred  H.  Allen. 


Sheffield,  May  27,  1893. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note.— All  degrees  of  temperature  are  Centigrade  unless  other  wise 
expressed. 

Comptes  Rendits  Hcbdomadaires  des  Seances,  de  /’ Academic 
des  Sciences.  Vol.  cxvi.,  No.  rg,  May  8,  1893. 

New  Type  of  Phosphorites. — Armand  Gautier. — In 
these  phosphates  the  aluminium  salt  preponderates.  It 
is  soluble  in  the  cold  in  weak  alkaline  lyes,  and  to  a  large 
extent  in  arnmoniacal  ammonium  citrate.  Although  the 
phosphoric  acid  is  divided  almost  equally  between  the 
calcium  and  aluminium,  these  two  phosphates  are  only 
associated  or  very  feebly  united. 

Remarks  on  the  Specific  Heat  of  Carbon. — H.  Le 
Chatelier. — The  specific  atomic  heat  of  graphite  (retort 
coke)  increases  from  250°  to  1000°  in  a  manner  stridly 
proportional  to  the  temperature.  The  coefficient  of 
increase  is  much  more  considerable  than  it  seems  to 
result  from  the  experiments  of  Weber. 

The  Flames  of  Some  Metals. — Denys  Cochin. — The 
compounds  of  the  alkaline  and  alkaline-earthy  metals, 
when  volatilised  in  flames,  yielded  the  first  known 
spedtra.  These  spedra  in  the  visible  portion  are  not 
identical  with  those  obtained  in  making  use  of  eledricity 
as  the  source  of  heat.  It  seemed  to  me  that  it  was  in¬ 
teresting  to  examine  how  they  terminated  on  the  side  of 
the  most  refrangible  radiations,  in  a  region  where  we 


have  a  great  number  of  photographs  of  eledric  spedra, 
but  no  flame  spedtra.  I  have  succeeded  in  photographing 
the  spedtra  of  coloured  flames  by  the  aid  of  a  spedtro- 
scope  of  two  quartz  prisms  of  inverse  rotations,  with 
lenses  of  quartz  and  spar,  according  to  M.  Cornu’s 
arrangement  ( fount .  de  Phys.,  vol.  viii.  (1879),  p.  185). 
The  frame  of  the  dark  chamber,  which  serves  as  an  eye¬ 
piece,  is  slanting  as  in  most  spedtrographs,  and  it  is 
provided  with  a  cylindrical  bottom  upon  which  steel 
springs  apply  exadtly  a  flexible  plate  (Eastman’s  film). 
The  sensitive  preparation  is  then  quite  entire  in  its  focal 
surface,  which  is  a  cylinder  with  a  base  nearly  hyperbolic. 
The  bottom  of  the  frame  has  been  brought  to  this  form 
by  approximations.  The  time  for  exposure  is  very  long, 
half  an  hour  to  an  hour.  It  is  shorter  if  we  use  the  flame 
of  hydrogen  as  a  source  of  heat.  The  results  are  approxi¬ 
mately  the  same  in  each  case.  We  always  obtain  the 
bands  of  the  vapour  of  water  A  =  3og,  &c.,  and  we  have 
never  been  able  to  obtain  the  metallic  rays  situate  below 
at  least  without  further  prolonging  the  experiment.  The 
rays  are  identified  by  comparison  with  those  of  an  eledtric 
spectrum  produced  by  means  of  the  sparks  of  a  Leyden 
jar,  striking  between  the  poles  of  cadmium,  aluminium, 
&c.,  for  about  a  minute.  They  are  prevented  from 
covering  all  the  height  of  the  flame  spedtrum  by  means 
of  a  small  perforated  screen,  placed  on  the  slit,  which 
limits  the  spedtrum  for  comparison  to  a  small  height. 
The  following  results  were  obtained: — 

Alkaline  Metals. 

Lithium. — A. :  4x3. 

Sodium. — Double  ray  A:  330-3  and  330-2,  mentioned 
by  MM.  Kayser  and  Runge  as  obtained  with  the  eledtric 
arc. 

Potassium. — Rays  A  :  404  and  344-4. 

Rubidium. — Visible  ray  A:  420,  and  besides,  by  employ¬ 
ing  the  flame  of  hydrogen,  two  twin  rays  distinguished 
by  Kayser  and  Runge  as  A :  359V§er7  and  335'irLr'8- 

Ccesium. — Besides  the  visible  blue  rays  A  :  459-7-450, 
we  obtain  the  invisible  rays  A :  388,  A:  361-5,  and 
X:  34775* 

Alkaline  Earthy  Metals. 

Calcium. — Visible  ray  A  :  422-6.  The  exposure  was 
prolonged  with  the  flame  of  hydrogen  for  seventy-five 
minutes  without  obtaining  the  image  of  any  invisible 
calcium  ray,  not  even  of  the  ray  HH'.  Nevertheless,  the 
bands  of  watery  vapour,  A :  309,  and  three  bands  beyond 
them,  likewise  due  to  vapour  of  water,  have  been  photo¬ 
graphed. 

Strontium. — Visible  ray  A  :  460-7. 

Barium.— Visible  ray  A  :  487.  Ultra-violet  rays  have 
1  not  been  obtained  for  any  of  these  three  metals. 

Thallium. — Two  invisible  rays,  situate  respectively  to 
the  left  of  the  rays  10  and  9  of  cadmium  at  A :  353  and 
378.  The  existence  of  these  three  rays  in  the  flame 
spedtrum  approximates  thallium  to  the  alkaline  metals. 

Attempt  at  a  General  Method  of  Chemical 
Synthesis.— Raoul  Pidtet.— This  paper  will  be  inserted 
in  full. 

Basicity  and  the  Functions  of  Manganous  Acid. 
— G.  Rousseau. — Under  certain  conditions  manganous 
acid  is  capable  of  saturating  2  mols.  of  a  diatomic  base 
like  calcium,  but  we  cannot  conclude  that  it  presents  the 
charaders  of  a  normal  tetrabasic  acid.  The  2  mols.  are 
not  combined  in  the  same  manner.  The  first  alone  corre¬ 
sponds  to  two  acid  fundtions,  the  saturation  of  which 
produces  stable  salts  of  the  type  CaO,Mn02.  The 
second,  which  unites  with  Mn02  only  in  strongly  basic 
media,  corresponds  to  two  alcoholic  fundions.  Hence 
we  see  that  manganese  dioxide  should  rank  with  the 
alcohol-acids,  being  in  reality  a  bibasic  acid  with  a 
complex  fundion.  The  existence  of  the  compound 
2Ca0Mn02,  a  derivative  of  the  unknown  hydrate 
Mn(OH)4,  establishes  the  tetravalence  of  manganese. 

Constitution  of  Licareol. — Ph.  Barbier, — This  paper 
consists  chiefly  of  diagrammatic  formulae. 
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Syntheses  with  Aluminium  Chloride. — P.  Gen- 
viesse. — In  syntheses  with  aluminium  chloride,  we  may 
obtain  at  once  the  formation  of  the  normal  and  of  an 
iso-compound.  The  production  of  the  former  is  favoured 
by  the  use  of  a  relatively  small  quantity  of  aluminium 
chloride. 

On  a  Liquid  Isomer  of  Hydrocamphene. — L. 
Bouveault. — The  liquid  in  question,  CioELs,  is  colour- 
lees,  having  a  faint  scent  of  essential  oil  of  orange,  and 
boils  at  148° — 1490.  Its  vapour  density  leads  to  the 
molecular  weight  138-2.  Hydrocamphene,  on  the  con¬ 
trary,  boils  at  157° — 158°. 

Chemical  Composition  of  Oil  of  Niaouli. — G. 
Bertrand.  —  The  niaouli  (Melaluca  vividijlora)  is  a 
myrtaceous  tree  abounding  in  New  Caledonia.  Leaving 
secondary  products  out  of  the  question,  the  author  con¬ 
cludes  that  this  essential  oil  (besides  a  dextrorotatory 
turpentine,  CI0Hi6), consists  of  a  mixture  of  three  bodies, 
eucalyptol,  a  carbide  boiling  at  1750  (probably  citrene), 
and  a  terpilenol. 

Systematic  Glass-Moulding. — Leon  Appert. — The 
author’s  procedure  requires  to  be  described  in  detail.  It 
can  scarcely  be  placed  under  the  heading  “  chimie 
industrielle  ”  when  the  author  himself  informs  us  that 
the  process  is  “  purely  mechanical.” 


Bulletin  de  la  Societe  Chitnique  de  Paris. 
Series  3,  Vols.  ix.  and  x.,  No.  8. 

This  number  contains  no  original  matter. 


NOTES  AND  QUERIES. 


Our  Notes  and  Queries  column  was  opened  for  the  purpose  of 
giving  and  obtaining  information  likely  to  be  of  use  to  our  readers 
generally.  We  cannot  undertake  to  let  this  column  be  the  means 
of  transmitting  merely  private  information,  or  such  trade  notices 
as  should  legitimately  come  in  the  advertisement  columns. 

Grinding  and  Polishing  Quartz.— I  shall  be  much  obliged  if 
any  of  the  readers  of  the  Chemical  News  will  refer  me  to  some 
book  where  I  can  obtain  instrudtion  in  grinding  and  polishing  quartz 
plates  and  prisms.  I  am  making  some  small  pieces  of  apparatus  of 
quartz,  and  should  prefer  to  grind  and  polish  them  myself  rather 
than  get  them  done  elsewhere.  What  I  more  particularly  v/ant  to 
know  is  the  material  on  which  to  grind,  e.g.,  iron,  plate-glass,  or 
stone,  and  the  powders  to  use,  whether  emery,  putty-powder,  or 
rouge. — Amateur. 


TO  CORRESPONDENTS. 


B .  Taylor. — “  Workshop  Receipts,”  published  by  Spon. 

J.  Clegg. — After  india-rubber  has  been  vulcanised  it  cannot  be 
dissolved  off  so  as  to  be  subsequently  useful.  You  can  dissolve  the 
iron  from  the  india-rubber  by  means  of  dilute  sulphuric  or  hydro¬ 
chloric  acid. 

IV.  D.—lt  is  impossible  to  acquire  a  proper  knowledge  of  chemistry 
without  experimental  practice  in  a  laboratory.  Any  small  room 
with  a  sink  and  a  chimney  in  it  can  be  used  at  first  as  a  laboratory, 
and  the  necessary  apparatus  to  begin  with  need  only  cost  a  trifle. 
Start  with  a  small  book  on  practical  chemistry,  and  avoid  theory 
at  first.  A  useful  book  to  begin  with  will  be  “  Thorpe’s  Qualitative 
Chemical  Analysis,”  published  by  Longmans,  Green,  and  Co. 


FLETCHER’S 

THERMO-HYDROMETER, 

JT  is  scarcely  necessary  to  insist  upon  the  vital  im- 
portance  of  noting  the  temperature  of  a  liquid  when 
determining  its  specific  gravity  Hitherto  it  has  been 
necessary  to  employ  separate  instruments  for  the  two 
observations,  such  combinations  as  were  available 
beingclumsy,slow,  and  untrustworthy.  In  FLETCHER’S 
THERMO -HYDROMETER  the  bulb  of  the  Thermometer  is 

BLOWN  IN  ONE  PIECE  WITH  THE  BULB  OF  THE  HYDRO¬ 
METER,  and  comes  into  diredt  contadt  with  the  liquid 
to  be  tested,  thus  ensuring  the  utmost  sensitiveness. 
The  Thermometer  and  Hydrometer  scales  being  in 
juxtaposition  on  the  same  stem,  a  reading  of  each 

CAN  BE  TAKEN  SIMULTANEOUSLY. 

The  Thermometer  scale  is  graduated  from  10°  to 
40°  C.,  and  the  Hydrometer  scale  is  divided  into 
single  degrees.  Specific  gravities  can  thus  be  de¬ 
termined  with  accuracy  to  the  third  decimal  place. 
Each  instrument  indicates  a  range  of  ’050  degree; 
thus:— 700  to  750;  750  to  -8oo;  -8oo  to  ’850,  &c_ 
The  series  extends  from  700  to  I'Sso. 

TO  ANALYSTS,  MANUFACTURING  CHE¬ 
MISTS,  PHARMACISTS,  BREWERS,  &c., 
FLETCHER’S  THERMO-HYDROMETER  will  prove  01 
incalculable  value.  The  specific  gravities  of  Spirits, 
Tindtures,  Oils,  Syrups,  Wines,  Wort,  See.,  can  be 
ascertained  with  a  precision  and  rapidity  impossible 
to  attain  with  the  ordinary  Hydrometer. 

Price,  in  Case,  Single  Instruments,  5s.  each. 

Set  of  Six,  in  handsome  Case,  ■with  divisions,  21  s. 


MEETINGS  FOR  THE  WEEK. 


FLETCHER;  FLETCHER;  AND  STEVENSON 

Works:  Holloway,  N.  Offices:  21,  Mincing  Lane,  E  C 
LONDON. 


Monday,  5th. — Society  of  Chemical  Industry,  8.  ”  The  Movement 
of  Air  as  Applied  to  Chemical  Industries,”  by  H. 
G.  Watel.  “  New  Cellulose  Derivatives  and  their 
Industrial  Applications,”  by  C.  F.  Cross  and  E.  J . 
Be  van. 

-  Royal  Institution,  5.  General  Monthly  Meeting. 

Tuesday,  6th. — Royal  Institution,  3.  “  The  Waterloo  Campaign,” 

by  E.  L.  S.  Horsburgh,  M.A. 

Wednesday,  7th. — Geological,  8. 

Thursday,  8th.— Royal,  4.30. 

-  Royal  Society  Club,  6.30. 

-  Mathematical,  8. 

-  Royal  Institution,  3.  “  The  Geographical  Dis¬ 
tribution  of  Birds,”  by  R.  Bowdler  Sharpe, 
LL.D. 

Friday,  gth. — Royal  Institution,  9.  ‘‘The  Recent  Solar  Eclipse,” 
by  Prof.  T.  E.  Thorpe,  D.Sc.,  F.R.S. 

— —  Physical,  9.  “  A  New  Photometer,”  by  A.  P.  Trotter. 

“  Notes  on  Photometry,”  by  Prof.  S.  P.  Thompson, 
F.R.S.  “  The  Magnetic  Field  near  a  Wire,”  by 
Prof.  G.  M.  Minchin,  M.A. 

-  Astronomical,  8. 

Saturday,  10th. —  Royal  Institution,  3.  11  P'alstaff  a  Lyric  Comedy 
by  Boito  and  Verdi,  by  Dr.  A.  C.  Mackenzie. 


erratum.  On  page  253,  col.  2,  in  the  paragraph  headed  “  Identity 
of  Cystine  and  Ulexine,”  cytisine,  the  alkaloid  of  Cytisus  laburnum, 
is  erroneously  printed  ‘‘  cystine,”  which  is  an  entirely  different 
substance. 


Science  Instruments. 


AN  ILLUSTRATED  PRICED  AND 

-TV  DESCRIPTIVE  CAT  ALOGUE  of  the  Instruments  of  Science 
which  are  used  in  teaching  and  demonstrating  every  branch  of 
Physical  Science,  as  well  as  of  the  Instruments  which  are  used  in 
Original  Research  and  in  the  applications  of  Science  to  Technical 
Industries  and  pursuits. 

Price  to  non-customers,  2s.  6d.  post  free. 


BRADY  AND  MARTIN, 

Northumberland  Road  and  29,  Mosley  Street, 
NEWCASTLE-ON-TYNE. 

Partners  : — 

N.  H.  MARTIN,  C.  E.  STUART,  B.Sc.,  H.  SPARGO,  A. Sc.,  F.I.C. 
Just  Published,  fcap.  8vo.,  cloth,  is.  6d. 

(CHEMISTRY  FOR  ALL:  In  Accordance 

with  the  Syllabus  of  the  Department  of  Science  and  Art.  By 
W.  J.  Harrison,  F.G.S.,  and  R.  J.  Bailey. 

London;  BLACKIE  and  SON  (Limited),  Old  Bailey. 
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ASSAY  OF  TIN  ORE. 

By  THOMAS  MOORE. 

Iaving  recently  had  occasion  to  make  some  enquiries 
nto  the  different  results  obtained  in  the  assays  of  tin  ore, 
i  was  naturally  led  to  look  up  and  repeat  some  of  the 
irocesses  at  present  generally  in  use  with  a  view  of 
iscertaining  wherein  lay  the  sources  of  error,  if  any. 

The  first  difficulty  to  be  overcome  is  the  satisfactory 
^composition  of  the  mineral.  Some  authors  advise  that 
the  ore,  i.e.,  cassiterite,  be  treated  with  acid  to  extract  as 
much  soluble  gangue  as  possible.  At  first  sight  this 
seems  to  be  rather  a  risky  proceeding,  and  accordingly 
the  following  experiments  were  instituted  : — Five  samples, 
each  of  5  grms,,  were  well  boiled  with  aqua  regia  ;  three 
of  them  were  then  somewhat  diluted  with  water  and  then 
filtered,  the  filtrate  evaporated  to  dryness,  and  the  residue, 
after  fusion  with  dried  sodic  thiosulphate,  dissolved  in 
water  and  filtered.  The  filtrate  was  then  acidulated 
with  hydrochloric  acid,  and  the  precipitate  so  obtained 
boiled  with  strong  hydrochloric  aci  1  to  dissolve  any 
stannic  sulphide  present.  A  piece  of  zinc  was  then  added 
and  allowed  to  dissolve  completely  in  the  cold,  the  solution 
again  boiled  to  dissolve  any  metallic  tin,  and  then  tested 
with  mercuric  chloride  and  a  solution  of  gold,  neither  of 
which  gave  any  rea&ion.  The  remaining  two  samples 
were  then  evaporated  to  dryness,  and  the  residue 
extradted  with  water.  The  solution  treated  as  already 
indicated  gave  also  no  reaction  for  tin.  It  may  therefore 
be  safely  assumed  that  the  preliminary  treatment  with 
aqua  regia  does  not  cause  any  loss  of  tin  ;  this  is  a  point 
of  considerable  importance,  as  the  presence  of  other 
elements  only  serves  to  complicate  the  remainder  of  the 
assay. . 

The  method  of  fusion  with  dried  sodic  thiosulphate 
gives  a  complete  decomposition  if  the  mixture  is  kept 
fused  for  at  least  one  hour  ;  a  shorter  fusion  than  this 
gave  in  a  few  instances  an  undecomposed  residue.  The 
sulphide  precipitate  from  the  solution  of  the  melt  by 
hydrochloric  acid  is  largely  mixed  with  free  sulphur,  and 
exhibits  a  disagreeable  tendency  to  creep  over  the  edge 
uf  the  filter  and  also  to  give  a  cloudy  filtrate.  The 
addition  of  ammonia  acetate  to  the  wash-water  corrects 
this  to  a  certain  extent. 

The  method  of  Hallett  was  also  tried.  Four  fusions 
were  made,  and  in  each  case  the  solution  was  complete. 
The  expulsion  of  the  hydric  fluoride  is  a  serious  drawback 
and  occupies  a  considerable  time. 

The  potassic  cyanide  proceeding  has  already  been  sub¬ 
mitted  to  searching  tests  by  Hofmann  and  others,  so  that 
there  seemed  nothing  more  to  be  done  in  connection  with 
it. 

The  reduction  of  the  mineral  by  zinc,  as  proposed  by 
Wells,  was  then  experimented  with.  This  method  con¬ 
sists  in  mixing  the  ore  with  zinc  dust,  and  treating  with 
hydrochloric  acid,  whereby  the  tin  is  reduced  to  the 
metallic  state.  This  seemed  to  be  a  very  feasible  and 
ingenious  way  of  attacking  the  problem,  and,  indeed, 
on  trying  the  experiment  it  was  found  that  the  tin  was 
rapidly  reduced,  and  that  on  removing  the  reduced  metal 
and  repeating  the  treatment  with  the  undecomposed 
residue,  the  reaction  seemed  to  have  been  complete. 
Unfortunately,  however,  the  sponge  of  tin,  on  being 
dissolved  in  hydrochloric  acid,  was  found  to  contain 
enclosed  ore  particles,  which  settled  to  the  bottom  of  the 
beaker  glass  as  a  heavy  sediment. 

The  reduction  was  also  tried  by  electricity  by  covering 


the  mineral  in  a  platinum  basin  with  dilute  sulphuric 
acid,  inserting  an  electrode  into  the  liquid,  and  connecting 
the  basin  to  the  pole  of  a  galvanic  battery,  but  with  no 
better  results  ;  the  sponge  becomes  inflated  with  the 
evolved  hydrogen,  and  floats  to  the  surface  charged  with 
particles  of  ore  beyond  the  sphere  of  chemical  action. 
Still  the  idea  of  reduction  with  metallic  zinc  seemed  too 
good  to  abandon,  and  I  therefore  resolved  to  try  its  action 
in  the  dry  way,  and,  after  the  inevitable  failures,  at  last 
succeeded  in  the  following  manner: — 

A  porcelain  crucible  of  from  10  to  15  c.c.  capacity  is 
taken,  and  a  layer  of  zinc  powder  placed  on  the  bottom 
of  it ;  on  this  there  is  placed  a  mixture  of  o's  grm.  of  the 
ore  with  5  or  6  grms.  zinc  powder,  and  over  this  another 
thin  layer  of  the  powder,  and  a  solid  well-burned  piece  of 
charcoal  to  keep  a  reducing  atmosphere  and  to  prevent 
the  lid  becoming  cemented  to  the  sides,  and  so  giving 
rise  to  an  explosion.  The  charged  crucible  is  now  placed 
in  a  red-hot  muffle,  and  left  there  until  the  burning  vapour 
of  zinc  has  almost  ceased  ;  the  crucible  is  then  removed 
from  the  muffle,  and  allowed  to  cool  without  removing  the 
lid.  The  combustion  of  the  zinc  vapour  gives  rise  to  the 


formation  of  a  tube  of  oxide  of  zinc  (presenting  a  very 
curious  appearance),  which,  when  dissolved  in  dilute  acid, 
gives  no  trace  of  tin.  The  piece  of  charcoal  is  then  re¬ 
moved,  and  the  crucible  and  its  contents  treated  with 
hydrochloric  acid  ;  after  the  first  violent  effervescence  due 
to  the  excess  of  zinc  is  over,  the  sponge  of  tin  is  dissolved 
by  boiling  the  liquid  for  a  few  minutes.  The  insoluble 
residue  of  silica,  &c.,  will  be  found  to  be  quite  free  from 
tin.  The  zinc  powder  used  in  this  process  must  be  quite 
free  from  lead,  and  is  best  prepared  by  triturating  some 
melted  zinc  in  a  hot  iron  mortar,  and  separating  the 
coarser  particles  with  a  fine  sieve.  The  produft  so 
obtained  is  much  coarser,  but  far  purer,  than  the  ordinary 
zinc  dust. 

Having  obtained  a  solution  of  the  ore,  a  variety  of 
methods  have  been  proposed  for  the  estimation  of  the  tin 
it  contains.  To  precipitate  the  tin  by  metallic  zinc,  and 
weigh  it  as  such,  has  never  given  good  results  in  my 
hands,  as  the  filtrate  invariably  contains  notable  quantities 
of  the  metal,  even  when  the  solution  from  which  it  was 
precipitated  was  but  slightly'  acid  ;  when  the  solution  is 
rendered  nearly  neutral,  then  the  filtrate  is  free  from  tin, 
but,  on  the  other  hand,  the  sponge  is  contaminated  with 
either  oxide  or  a  basic  salt  of  zinc. 

Turning  to  the  volumetric  methods  the  choice  seems  to 
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lie  between  the  iodine  process  in  alkaline  solution  nr 
indire&ly  with  an  iron  solution  and  potassic  bichromate 
or  permanganate  in  an  acid  liquid.  Both  procedures 
have  yielded  excellent  results  with  pure  materials,  but 
with  solutions  containing,  as  they  usually  do,  much  zinc 
and  free  hydrochloric  acid,  the  final  rea&ions  leave  much 
to  be  desired.  The  utmost  care  must  be  taken  to  prevent 
access  of  air  to  the  stannous  solution,  and,  in  diluting, 
only  recently  boiled  distilled  water  is  admissable.  In 
this  respedt  those  processes  involving  the  redudion  of  a 
ferric  salt  have  this  advantage,  that  the  acid  ferrous 
liquor  may  be  exposed  to  the  air  for  a  comparatively  long 
period  without  any  appreciable  difference.  The  direct 
titration  of  the  stannous  solution  with  potassic  bichro¬ 
mate  is  not  to  be  recommended,  for,  as  first  pointed  out 
by  Mohr,  they  are  capable  of  existing  together  in  the 
same  liquid  without  decomposition. 

Recognising  these  difficulties,  and  with  the  intention  of 
devising  a  method  whereby  the  solution  of  the  reduced 
tin  might  be  diredtly  titrated,  I  attempted  to  apply  the 
principle  of  the  reduction  of  cupric  to  cuprous  chloride 
by  stannous  chloride,— in  fadt,  reversing  the  well-known 
process  for  the  estimation  of  copper.  It  was  soon 
apparent,  however,  that  the  eye  could  more  readily  dis¬ 
tinguish  the  disappearance  of  the  yellow  tint  than  the 
first  faint  traces  of  its  appearance,  and,  moreover,  the 
presence  of  suspended  matter  in  the  liquid  still  more 
obscured  the  change.  After  a  number  of  experiments 
the  following  course  was  at  last  adopted  : — 

Dissolve  the  sponge  in  hydrochloric  acid  in  a  flask 
through  which  a  current  of  C02  circulates,  add  to  the  hot 
solution  a  known  quantity  1  f  ferric  chloride  solution, 
allow  to  cool,  and  filter  rapidly  by  sudtion  ;  then  titrate 
the  excess  of  ferric  chloride  with  cuprous  Chloride 
(Winckler’s  process)  with  KCyS  as  indicator,  and  from 
the  amount  of  iron  reduced  the  tin  contents  may  be  easily 
found. 

The  advantages  gained  by  titration  with  cuprous 
chloride  are,  that  the  large  excess  of  zinc  chloride  does 
not  affedt  the  readtion,  neither  does  the  presence  of  iron, 
which  is,  of  course,  already  present  as  a  ferrous  salt.  The 
flask  in  which  the  solution  takes  place  is  fitted  with  a 
doubly  perforated  cork  containing  two  glass  tubes.  The 
tube  a  is  connected  to  a  C02  apparatus  ;  b  is  of  larger 
diameter,  and  is  gradually  drawn  to  a  nariow  tube  at  c. 
About  an  inch  above  this  in  the  wide  pait  a  small  orifice 
is  blown  (d)  ;  the  objedt  of  this  hole  is  for  the  escape  of 
the  C02,  &c.,  so  that  when  the  ferric  chloiide  is  run  into 
the  solution  by  placing  the  tip  of  the  pipette  at  d,  the 
liquid  clinging  to  the  sides  of  the  tube  drops  into  the 
inside  of  the  flask  from  the  point  c,  thus  avoiding  being 
blown  back  in  the  tube,  and  at  the  same  time  preserving 
a  non-oxidising  atmosphere  in  the  interior.  Such  an 
arrangement  is  exceedingly  useful  in  the  distillation  of 
liquids,  as  in  the  Kjeldahl  process,  and  effectually  prevents 
any  of  the  solution  being  carried  over  into  the  distillate. 

Unfortunately,  however,  in  the  course  of  analysis  tin  is 
generally  separated  as  the  stannic  sulphide,  or  at  least  in 
a  stannic  condition,  in  which  state  the  volumetric  methods 
are  not  available,  so  that  if  they  are  to  have  any  technical 
value  some  rapid  and  simple  process  must  be  applied  for 
the  reduction  of  the  stannic  chloride,  without,  if  possible, 
reducing  the  tin  to  the  metallic  state,  and  re  dissolving 
with  all  its  incidental  inconveniences.  Boiling  with 
metallic  copper  cannot  be  applied  owing  to  the  formation 
of  cuprous  chloride,  which  reduces  the  ferric  chloride  ; 
metallic  iron  is  also  efficacious,  but  loads  the  solution  with 
a  ferrous  salt,  and  the  same  applies  to  nickel  and  cobalt. 
Metallic  lead,  however,  gives  a  perfect  reduction  without  at 
the  same  time  precipitating  any  tin.  The  solution  should 
be  concentrated  to  a  small  volume,  and  contain  about  one- 
fourth  of  its  bulk  of  strong  hydrochloric  acid  ;  5  or  6  grms. 
of  grain  lead  are  then  added,  and  the  flask  gently  heated  on 
the  water-bath  for  a  couple  of  hours,  or  raised  nearly  to 
the  boiling-point  for  fifteen  minutes.  If  too  much  hydro¬ 
chloric  acid  is  added,  there  will  be  a  copious  formation  of 


chloride  of  lead  crystals  ;  this,  however,  does  not  inter- 
fere  with  the  reduction.  The  liquid  is  now  poured  into 
an  excess  of  ferric  solution,  and  the  residual  lead  and  its 
chloride  washed  by  decantation,  after  which  it  only 
remains  to  titrate  the  unreduced  iron  with  cuprous 
chloride. 

The  results  of  a  large  number  of  trials  with  samples  of 
known  percentage  were  very  satisfactory,  and  the  time 
required  for  the  assay  need  not  exceed  one  hour — indeed, 
when  everything  is  in  readiness,  not  more  than  half  that 
time  is  necessary. 

Noumea,  New  Caledonia. 


ON  THE  ANALYSIS  OF  PIGMENTS  WHEN 
GROUND  IN  OIL. 

By  J.  B.  HANNAY,  F.R.S.E.,  F.I.C. 

In  preparing  a  pigment  for  analysis  by  separating  the 
solid  material  from  the  oil  in  which  it  is  ground,  much 
trouble  and  loss  of  time  sometimes  occurs  owing  to  the 
peculiar  behaviour  of  the  oil.  With  moderate  quantities 
of  most  solvents  the  oil  does  not  form  a  true  solution, 
but  a  mixture  standing  midway  between  a  solution  and 
an  emulsion,  which  so  affeCts  the  contained  solids  that  the 
mixture  is  extremely  difficult  to  filter. 

With  solvents  such  as  chloroform  or  bisulphide  of 
carbon,  which  have  a  high  density,  it  is  very  difficult  to 
obtain  a  clear  filtrate,  and  the  separation  of  the  oil  is  a 
tedious  operation  ;  but  with  fluids  of  lower  density,  such 
as  benzene  or  ether,  results  may  be  obtained  which  leave 
nothing  to  be  desired. 

When  entering  upon  the  work  it  was  necessary  to 
clear  a  number  of  fallacies  out  of  the  way — and  one 
especially,  which  had  obtained  a  very  firm  hold  on  the 
literature  of  pigments.  It  has  been  long  held  that  the 
oil  in  which  the  “  Dutch”  white-lead  (basic carbonate)  is 
ground  forms  some  combination  or  “  saponification  ” 
with  the  lead— forming,  indeed,  “  lead  soap.”  In  a  paper 
by  Mr.  Leighton  and  myself  ( Proc .  Chem.  Soc.,  May  4, 
1893),  >c  has  been  clearly  shown  that  in  no  case  is  there 
the  slightest  adtion  between  white-lead  and  oil,  but  that 
they  simply  mix  mechanically  as  do  all  other  pigments. 

Were  not  this  the  case,  the  analysis  of  white. lead  in 
oil  would  be  a  difficult  and  uncertain  operation  ;  but  after 
devising  tests  which  detedt  one  part  of  oleate  of  lead  in  a 
million  of  pigment,  it  was  shown  that  in  no  case  is  there 
found  any  oleate  or  similar  compound  due  to  the  adlion 
of  the  oil. 

The  point  in  technical  analysis  which  I  am  about  to 
emphasise  needs  this  preliminary  explanation,  as  I  find 
that  the  belief  in  saponification  of  oil  by  white-lead  is  not 
confined  to  ignorant  tradesmen,  but  has  been  adopted  by 
professional  chemists.  Lately,  one  chemist  (Harland, 
Journ.  Soc.  Arts,  xxiv.,  March,  1893)  stated  that  he  had 
examined  hundreds  of  samples  of  white-lead,  in  all  of 
which  he  found  combination  between  the  white-lead  and 
the  oil ;  and  he  has  since  affirmed  (Proc.  Chem.  Soc.,  May 
18,  1893)  that  it  is  impossible  to  wholly  remove  the  oil 
from  an  ordinary  white-lead  paint  by  means  of  ether. 

How,  then,  does  this  chemist  analyse  his  samples  of 
white-lead,  and  does  he  report  on  the  percentage  of  oleate 
of  lead  present  ?  In  contradiction  of  these  statements,  I 
assert  that  no  oleate  of  lead  or  other  lead  compound  is 
ever  formed  when  white-lead  is  mixed  with  linseed  oil, 
and  that  it  is  possible  to  absolutely  free  white-lead  or  any 
other  pigment  from  oil  by  many  solvents,  but  that  this 
can  be  done  with  greatest  ease  and  rapidity  by  using  the 
method  I  am  describing. 

The  peculiar  property  of  the  solution  of  oil  to  which  I 
have  referred  may  be  entirely  obviated  by  a  very  simple 
precaution.  The  emulsifying  or  structural  property  of 
the  oil  is  entirely  destroyed  by  the  addition  of  a  large 


Cn]untoLSs‘  I  d  Revision  of  the  Atomic  Weight  of  Barium. 


269 


volume  of  methylated  ether,  and  instead  of  having  an 
emulsified  liquid  difficult  to  filter,  the  pigment  separates 
at  once  from  the  liquid,  and  settles  to  the  bottom  in 
flakes  like  a  miniature  snow-storm.  The  only  points  to 
be  observed  are,  that  the  methylated  ether  must  be  fresh 
and  contain  its  quota  of  methyl  ethyl  ether  (as  re-distilled 
ether  tends  to  form  the  emulsion),  and  it  must  be  added 
in  very  large  excess — something  approaching  100  c.c.  to 
every  grm.  of  the  pigment.  On  shaking  this  up  with  the 
pigment,  very  rapid  solution  of  the  oil  takes  place,  and 
the  pigment  settles  at  once  free  from  any  oil.  The  per- 
fe&ly  limpid  solution  of  the  oil  is  decanted,  and  successive 
small  quantities  of  ether  added  to  wash  the  precipitate 
free  from  the  last  traces  of  oil.  This  washing  may,  in 
the  case  of  white-lead,  be  entirely  conducted  by  decanta¬ 
tion,  as  the  lead  pigment,  owing  to  its  great  density,  is 
more  easily  separated  from  the  oil  than  any  other  pigment. 

Even  light  flocculent  pigments  like  oxide  of  zinc  settle 
in  a  few  seconds  when  fresh  ether  is  used  in  such  great 
excess,  as  it  preser/es  great  limpidness  and  allows  of 
immediate  settling.  Some  raw  siennas  and  umbers  are 
so  fine  that  they  take  more  time  to  settle,  and  may  even 
require  to  be  decanted  through  triple  Swedish  filter  paper ; 
but  most  pigments  are  obtained  in  such  a  flocculent  con¬ 
dition  that  filtration  is  rapid  and  easy. 

By  using  100  c.c.  of  ether  to  every  grm.  of  pigment  the 
latter  is  absolutely  freed  from  oil,  and  after  three  or  four 
washings  to  clear  it  of  mother-liquor,  it  may  be  trans¬ 
ferred  to  a  filter  and  weighed  or  dried  in  the  flask  after 
the  last  decantation.  On  dissolving  the  white-lead,  or 
oxide  of  zinc,  or  other  easily  dissolved  pigment,  in  cold 
dilute  nitric  acid  after  the  above  treatment,  it  will  be 
found  that  a  perfectly  clear  solution  will  be  obtained, 
giving  no  trace  of  cloudiness,  showing  that  no  trace  of 
oil  or  oleic  acid  adheres  to  the  solid  pigment. 

On  passing  sulphuretted  hydrogen  through  the  etherial 
solution  of  the  oil,  no  trace  of  colouration  is  produced, 
showing  that  no  oleate  of  lead  or  other  lead  compound 
has  gone  into  solution  with  the  oil,  so  that  an  absolute 
separation  has  taken  place,  as  this  test  will  show  one 
part  of  dissolved  lead  in  a  million  of  pigment. 

On  distilling  off  the  ether  and  heating  to  drive  out  any 
traces  of  alcohol,  the  oil  is  obtained  pure  and  may  be 
weighed. 

I  have  conduced  hundreds  of  analyses  in  this  way,  but 
will  only  quote  some  typical  results  of  experiments  which 
were  done  to  test  the  process.  The  mixtures,  when 
excess  of  oil  was  added  to  the  commercial  paint,  were 
made  most  intimately  by  long  grinding  in  a  mortar. 
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White-lead. 

Oil. 

White-lead. 
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11-52 
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Zinc  oxide. 
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Ultramarine. 
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Raw  sienna. 

Oil. 

Raw  sienna. 

Oil. 

83-21 

1679 

83 '25 

16-74 

79'43 

20-57 

79'43 

20-62 

Results  Obtained  with  Mixtures  of  Butters  and  of 
various  Fatty  Matters  by  the  Use  of  the  New  Method 
for  Detecting  the  Falsification  of  Butters. — Auguste 
Houzeau. — The  author  observes  the  turbidity  of  melted 
and  filtered  samples.  Those  which  are  partially  insoluble 
must  be  falsified.  Those  which  are  less  turbid,  like 
normal  butters,  may  be  pure. — Compt.  Rend.,  cxvi.,  No.  20. 


A  REVISION  OF  THE  ATOMIC  WEIGHT  OF 
BARIUM.* 

First  Paper:  The  Analysis  of  Baric  Bromide, 
By  THEODORE  WILLIAM  RICHARDS. 

(Continued  from  p.  258). 


Preparation  of  Materials. 

Baric  Bromide. — This  substance  was  prepared  in  five 
distind  vvays,  with  the  intention  of  determining  whether 
the  salt  is  capable  of  being  obtained  in  a  perfedly  typical 
state. 

In  the  first  place  pure  baric  carbonate  was  prepared 
from  pure  baric  nitrate.  To  make  this  latter  substance 
the  baric  nitrate  of  commerce  (“  purissimum”),  containing 
traces  of  strontium,  calcium,  potassium,  and  sodium,  was 
re-crystallised  seven  times  from  boiling  water  by  cooling. 
Baric  nitrate  is  the  most  convenient  starting  point  for  the 
preparation  of  a  typical  barium  salt,  since  its  solubility 
rapidly  diminishes  with  the  temperature,  and  is  so  much 
less  than  that  of  the  calcium  and  strontium  salts.  Even 
after  the  second  re-crystallisation  the  alcoholic  fradion- 
ally  precipitated  extrad  of  a  large  amount  of  the  mother 
liquor,  which  had  been  evaporated  with  excess  of  pure 
hydrochloric  acid,  showed  no  trace  of  calcium  or  stron¬ 
tium  bands  in  the  spedtroscope.  The  pure  salt,  which 
had  been  re-crystallised  seven  times,  was  dissolved  in  a 
large  platinum  vessel  in  water  which  had  been  distilled 
in  a  platinum  retort,  and  was  treated  with  an  excess  of 
pure  ammonia  water  which  had  also  never  come  in  con- 
tadt  with  glass  or  porcelain.  Into  this  perfedtly  clear 
solution  was  led  a  current  of  pure  carbon  dioxide,  pre¬ 
pared  by  the  adtion  of  pure  sulphuric  acid  on  sodic  hydric 
carbonate.  It  was  found  impossible  to  free  such  carbonic 
acid  from  a  trace  of  sodium,  shown  by  conducing  the 
gas  into  a  lamp  flame,  as  long  as  the  sodic  hydric  car¬ 
bonate  was  dry.  After  this  last  substance  had  been  sub¬ 
merged  under  two  inches  of  water,  the  gas  evolved  was 
easily  obtained  in  a  perfedtly  pure  state  by  passing  it 
through  a  sufficient  number  of  washing  bottles  containing 
at  first  a  weak  solution  of  sodic  hydric  carbonate  and 
finally  pure  water. 

The  pure  baric  carbonate  was  washed  with  hot  distilled 
water  until  25  c.c.  of  the  wash  water  showed  no  trace  of 
ammonia  on  the  addition  of  Nessler’s  reagent.  The  last 
washing  was  with  water  which  had  been  distilled  in 
platinum.  The  snow-white  preparation  was  dried  and 
gently  ignited  over  a  spirit  lamp  in  a  platinum  dish. 

From  this  baric  carbonate  three  different  preparations 
of  baric  bromide  were  made,  by  dissolving  it  in  two 
different  samples  of  hydrobromic  acid  and  varying  other 
conditions.  The  first  sample  of  acid  was  prepared  from 
perfectly  pure  bromine.  This  had  been  made  by  the 
distillation  of  a  mixture  of  potassic  permanganate  with 
a  dilute  solution  of  an  excess  of  potassic  bromide  and  pure 
sulphuric  acid.  Before  being  converted  into  hydrobromic 
acid  the  bromine  was  re-distilled  after  solution  in  potassic 
bromide  and  agitation  with  zincic  oxide  (Stas,  Mem. 
Acad.  Belg.,  N.  S.,  xliii.,  Part  ii.,  p.  38).  The  bromine 
was  in  the  first  place  poured  into  pure  baric  hydroxide, 
and,  after  the  separation  of  the  greater  part  of  the  baric 
broniate,  was  converted  into  hydrobromic  acid  by  pure 
sulphuric  acid.  The  baric  hydroxide  is  easily  freed  from 
the  usual  trace  of  chlorine  by  five  re-crystallisations  from 
hot  water ;  in  this  case  the  substance  was  crystallised 
nine  times.  The  sulphuric  acid  had  been  re-distilled 
three  times,  the  first  and  last  portions  being  rejected. 

1  he  dilute  hydrobromic  acid,  containing  a  small  amount 
of  free  bromine  set  free  by  the  remaining  baric  bromate, 
was  distilled.  The  coloured  first  portion  of  the  distillate 
was  thrown  away,  and  a  portion  of  the  second  fradion 
was  analysed  to  prove  its  purity.  r8247i  grms.  (in 
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vacuum)  of  silver  (see  “  Silver  ”),  dissolved  with  all  pos¬ 
sible  care  in  the  purest  nitric  acid,  yielded  3’i7fi4i  grms. 
(in  vacuum)  of  argentic  bromide  upon  precipitation  with 
a  slight  excess  of  the  acid.  Hence  the  percentage  of 
silver  in  the  precipitate  must  have  been  5y446,  a  result 
which  is  essentially  identical  with  Stas’s  result,  57-445- 

In  this  hydrobromic  acid  a  portion  of  the  pure  baric 
carbonate  was  dissolved,  and  the  solution  was  evaporated 
with  a  slight  excess  of  baric  carbonate  to  the  point  of 
crystallisation.  The  crystals  were  dried  over  the  water 
bath  and  ignited  at  a  dull  red  heat  over  a  Berzelius  lamp 
for  half  an  hour.  The  filtered  solution  was  allowed  to 
stand  until  neutral  to  phenolphthalein,  showing  that  all 
the  small  amount  of  baric  hydroxide  formed  upon  heating 
had  been  eliminated,  and  after  filtration  was  evaporated. 
As  before,  the  mother  liquor  was  rejected  ;  the  crystals 
were  washed  twice  with  pure  re-distilled  alcohol  and 
dried  in  the  air.  These  crystals  formed  the  first  prepara¬ 
tion,  designated  I  .a,  and  served  for  the  two  preliminary 
analyses. 

The  second  preparation  of  baric  bromide  was  made  from 
a  similar  specimen  of  baric  carbonate  by  its  solution  in 
hydrobromic  acid,  prepared  essentially  in  the  manner 
described  in  the  work  upon  the  atomic  weight  of  copper 
( Proc .  Amer.  Acad.  A.  and  S.,  xxv.,  p.  197).  To  test  the 
purity  of  this  acid  r6o376  grms.  (in  vacuum)  of  silver 
were  dissolved  and  precipitated  by  a  slight  excess  of  the 
acid,  yielding  279184  grms.  (in  vacuum)  of  argentic  bro¬ 
mide.  Hence  the  percentage  of  silver  in  the  precipitate 
was  57‘444  (according  to  Stas  57  445).  The  baric  bromide 
made  from  this  acid  was  re-crystallised,  ignited  at  dull 
redness,  dissolved,  allowed  to  stand  exposed  to  the  air, 
filtered,  crystallised,  dehydrated,  and  fused  at  bright  red¬ 
ness  by  means  of  an  alcohol  lamp.  Finally,  after  solution, 
filtration,  slight  acidification  with  hydrobromic  acid,  and 
two  successive  crystallisations,  the  small  amount  of  sub¬ 
stance  which  remained  was  used  for  Analyses  3  and  4 
(Preparation  No.  I.i»).  The  salt  contained  in  the  last 
mother  liquor  was  fused  into  an  absolutely  clear  limpid 
liquid,  dissolved,  faintly  acidified,  filtered,  and  re-crys¬ 
tallised,  the  crystals  being  washed  with  alcohol,  and 
finally  analysed  under  the  designation  No.  I.e  (Analysis 
5).  It  is  needless  to  say  that  in  all  the  concluding 
operations  platinum  vessels  and  the  purest  water  alone 
were  used. 

The  second  general  method  used  in  the  preparation  of 
baric  bromide  was  based  upon  the  decomposition  of  baric 
bromate.  This  salt  was  obtained  in  a  very  pure  state  by 
repeated  re-crystallisation  of  the  bromate  remaining  from 
the  first  preparation  of  hydrobromic  acid  by  the  method 
described  above.  In  the  course  of  the  re-crystallisation 
it  was  noted  that  the  glittering  hard  crystals  emit  brilliant 
flashes  of  bluish  light  upon  being  rubbed  between  the 
surfaces  of  moistened  glass  apparatus.  This  phenomenon 
takes  place  when  there  is  no  conceivable  trace  of  organic 
matter  present,  and  may  be  noticed  even  in  the  daylight. 
The  substance  was  gradually  raised  to  a  dull  red  heat  by 
means  of  a  Berzelius  lamp,  no  emission  of  light  being 
noticed  during  its  decomposition.  The  resultant  baric 
bromide  was  dissolved,  filtered,  crystallised  twice,  washed 
with  alcohol,  and  dried.  After  fusion  over  the  spirit  lamp 
the  substance  was  re-dissolved,  filtered,  acidified  with 
hydrobromic  acid,  and  finally  crystallised  twice  'from 
water.  Each  yield  of  crystals  was  washed  four  times  with 
the  purest  alcohol.  In  the  first  mother  liquor  a  notable 
trace  of  sodium  was  found  by  the  usual  speCtroscopic 
treatment,  but  no  trace  of  calcium  or  strontium.  The 
purest  crystals  were  divided  by  yet  another  crystallisation 
into  three  fractions,  which  we  may  call  II. a,  II. b,  and  II. c. 
The  last  was  obtained  by  the  evaporation  of  all  the 
mother  liquor  decanted  from  the  first  two. 

I  he  third  method  used  for  the  preparation  of  baric 
bromide  adopted  baric  nitrate  as  its  starting  point.  This 
salt,  which  had  been  re-crystallised  ten  times,  was  dis¬ 
solved  in  hot  water  and  treated  with  the  calculated 
amount  of  the  purest  obtainable  potassium  hydrate  in  a 


platinum  bottle.  The  resulting  baric  hydrate  was  re¬ 
crystallised  ten  times  from  hot  water,  without  being  re¬ 
moved  from  the  bottle  ;  but  the  spedtroscope  still  showed 
noticeable  traces  of  potassium  upon  the  usual  fradtional 
treatment.  The  hydroxide  was  then  precipitated  three 
times  successively  from  aqueous  solution  by  means  of 
pure  alcohol,  the  precipitate  being  washed  each  time  with 
alcohol,  with  the  aid  of  the  filter  pump.  Even  the  second 
mother  liquor  showed  no  trace  of  potassium  to  the  most 
careful  scrutiny. 

The  pure  baric  hydrate  thus  prepared  was  dissolved  in 
pure  water  in  the  platinum  bottle,  boiled  for  some  time  to 
drive  off  the  alcohol,  transferred  to  a  Bohemian  flask,  and 
saturated  with  pure  bromine.  This  substance  had  been 
prepared  as  just  described  (see  ante),  with  the  additional 
treatment  of  solution  in  pure  calcic  bromide  and  several 
distillations.  The  mixture  of  baric  bromide  and  bromate 
was  evaporated,  powdered,  and  gradually  raised  to  fusion 
in  a  platinum  vessel.  The  mass  was  grey  before  fusion 
and  pale  green  afterwards.  The  greenish  cake  was  dis¬ 
solved  in  water,  filtered,  acidified,  crystallised,  dried,  and 
fused  ;  and  then  this  same  round  of  operations  was  again 
repeated.  The  last  pure  white  cake  of  baric  bromide  was 
dissolved,  the  solution  filtered,  and  after  being  very  faintly 
acidified  with  hydrobromic  acid,  was  again  crystallised. 
The  final  crystals  were  washed  four  times  with  alcohol, 
and  allowed  to  dry  in  the  air.  In  the  Table,  which  will 
appear  later  on,  they  are  designated  No.  III.  (Analyses 
10,  11). 

Since  baric  hydroxide  is  so  easily  re-crystallised  it  was 
hoped  that  a  pure  preparation  might  be  obtained  direCtly 
in  this  way  from  the  baryta  of  commerce.  It  has  been 
already  said  that  five  re-crystallisations  remove  the 
chlorine ;  five  more  remove  the  last  traces  of  calcium. 
When,  however,  after  seventeen  re-crystallisations,  the 
large  amount  of  strontium  present  did  not  seem  to  be 
considerably  diminished,  this  method  was  abandoned  as 
a  hopeless  one. 

A  long  series  of  qualitative  and  quantitative  experiments 
upon  the  fradtional  precipitation  of  baric  carbonate  by  the 
action  of  small  amounts  of  carbon  dioxide  upon  baryta 
water  showed  that  this  process  also  was  utterly  unfitted 
for  the  complete  separation  of  strontium  from  barium,  and 
accordingly  this  method  was  abandoned.  The  descrip¬ 
tion  and  data  of  these  experiments  would  require  much 
room,  and,  since  the  work  was  not  fruitful,  they  may  well 
be  omitted. 

Because  of  all  these  unsatisfactory  results,  the  baric 
hydrate  was  converted  direCtly  into  baric  bromide  and 
bromate  by  the  addition  of  pure  bromine  similar  to  that 
used  in  the  preparation  of  Sample  III.  The  large  amount 
of  bromide  filtered  off  from  the  bromate  was  half  crystal¬ 
lised  out  by  boiling  down  the  mother  liquor  in  a  platinum 
dish,  treating  with  alcohol,  and  cooling.  The  mother 
liquor  from  these  crystals  contained  most  of  the  strontium. 
The  solid  was  dissolved,  boiled  down,  treated  with 
alcohol,  and  cooled  ;  and  the  new  crystals  were  washed 
four  times  with  alcohol.  After  repeating  this  round  of 
operations  once  again,  the  mother  liquor  showed  no  trace 
of  strontium.*  The  pure  crystals  yielded  a  faintly 
brownish  mass  upon  fusion,  and  this  in  turn  left  a 
brownish  precipitate  upon  solution.  The  clear  filtered 
liquid  was  boiled  down  and  treated  with  alcohol  just  as 
described  above.  The  crystals  were  again  fused,  and 
again  subjected  to  the  same  succession  of  operations. 
For  the  last  time  the  crystals  were  raised  to  a  dull  red 
heat  by  means  of  a  spirit  lamp,  and  the  residue  was  dis¬ 
solved  in  the  purest  water  in  a  platinum  dish,  allowed  to 
stand  exposed  to  the  air  until  neutral,  filtered,  re-crystal¬ 
lised  twice  more,  and  washed  with  the  purest  alcohol. 
The  resulting  material  was  designated  IV. a  (Analyses  13, 
14,  15).  The  last  mother  liquors  were  evaporated,  and 

*JThis  method  of  freeing  baric  from  strontic  bromide  suggests 
P.  E.  Browning’s  work  with  amyl  alcohol,  published  since  the  ex¬ 
periment  recorded  above  was  completed  (Am.  Jount.  Sci.,  [3 J ,  xliv., 
459)- 
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yielded  IV. b  (Analysis  12).  Only  about  15  grms.  of  such 
pure  material  were  obtained  from  a  kilogrm.  of  the  baric 
hydroxide  which  served  as  the  starting  point.  The  earlier 
mother  liquors  containing  strontium  were  used  for  the 
preparation  of  pure  hydrobromic  acid. 

The  fifth  method  for  the  preparation  of  baric  bromide 
was  the  most  complicated  of  all.  A  large  amount  of  a 
solution  of  baric  chloride  (“  purissimum  ”)  was  allowed 
to  stand  for  eighteen  hours  after  the  addition  of  a  little 
pure  baric  hydrate  and  carbonate.  To  the  filtered  and 
slightly  acidified  liquid  was  added  enough  potassic  chro¬ 
mate  to  precipitate  about  half  the  barium,  the  potassic 
chromate  having  been  previously  purified  by  continued 
shaking  with  a  little  baric  chloride  and  hydrochloric  acid, 
and  by  subsequent  filtration.  The  large  mass  of  baric 
chromate  was  washed  by  decantation  with  much  water 
until  no  chlorine  was  to  be  found  in  the  filtrate,  and  was 
almost  wholly  decomposed  by  strong  nitric  acid.  The 
solution  was  diluted  and  shaken  with  the  excess  of  baric 
chromate  for  a  long  time.  Upon  the  neutralisation  of 
the  nitric  acid  in  the  clear  yellow  filtrate  with  pure  sodic 
carbonate,  the  baric  chromate  was  largely  recovered,  and 
after  a  thorough  washing  it  was  again  dissolved  in  nitric 
acid,  and  the  baric  nitrate  was  repeatedly  crystallised 
until  it  was  wholly  colourless  and  neutral.  By  means  of 
gradually  increasing  heat,  baric  oxide  was  formed  from 
this  nitrate,  the  ignition  taking  place  in  a  platinum 
crucible,  and  continuing  until  long  after  the  frothing  had 
ceased.  The  crucible  itself  lost  several  milligrms.  during 
the  process.  The  brownish  residue  was  dissolved  in  water, 
and  the  clear  colourless  liquid  was  filtered  from  the  brown 
precipitate.  The  baric  hydroxide  was  neutralised  with 
pure  hydrobromic  acid,*  and  the  baric  bromide  was  passed 
many  times  through  the  often  repeated  round  of  fusion, 
solution,  filtration,  and  crystallisation,  until  the  fused 
cake  was  perfectly  clear  and  colourless.  After  being 
faintly  acidified  with  hydrobromic  acid,  the  pure  salt  was 
crystallised,  washed,  and  dried  as  usual.  This  specimen, 
which  had  been  growing  smaller  and  smaller  in  amount 
during  the  manifold  processes  to  which  it  had  been  sub¬ 
jected,  was  enough  only  for  one  analysis  (No.  16)  and 
was  designated  V, 

Out  of  the  baric  bromate  which  remained  from  the 
fourth  preparation  two  other  specimens  of  baric  bromide 
were  prepared.  The  only  point  in  which  this  preparation 
differed  from  the  second  method  was  the  lad  of  the  strong 
acidification  of  the  bromide  with  hydrobromic  acid  just 
before  the  final  series  of  crystallisations.  The  crystallisa¬ 
tion  was  then  continued  until  the  mother-liquors  proved 
to  be  absolutely  neutral.  The  purest  crystals  were 
designated  VI. a  ;  the  mother-liquor  from  them  yielded 
VI. b  (Analyses  17,  18,  19). 

It  seemed  probable  that  if  all  these  preparations  gave 
about  the  same  value  for  the  molecular  weight  of  baric 
bromide,  they  would  fix  this  constant  with  comparative 
certainty.  It  is  doubtful  if  the  substance  can  be  prepared 
in  a  state  of  absolute  purity.  Stas  found  it  impossible 
to  prepare  any  of  his  haloid  salts  in  such  a  state  (see 
Stas’s  “  Untersuchungen,”  Aronstein,  pp.  269,  279,  346), 
a  small  amount  of  silica  always  remaining.  The  attempt 
was  made  to  eliminate  the  silica  from  the  preparations 
described  above  by  repeated  ignition  and  fusion,  and  the 
exclusive  use  of  platinum  vessels  ;  but  it  cannot  be  proved 
that  the  attempt  was  wholly  successful.  However,  the 
salt  was  at  least  as  pure  as  our  usual  standards  of  refer¬ 
ence. 

Silver. — Pure  silver  was  prepared  in  the  first  place  by 
the  reduction  of  pure  argentic  chloride  by  pure  milk 
sugar,  after  the  well-known  method  recommended  by 
Stas.  A  full  description  of  the  details  is  to  be  found  in 
the  account  of  the  analysis  of  cupric  bromide  ( Proc .  of 
the  Atner.  Acad,  of  Arts  and  Sciences,  xxv.,  197,  198) ; 
indeed,  some  of  the  silver  used  in  the  present  work  was  a 
portion  of  one  of  the  large  buttons  made  in  1890.  Only 

*  This  acid  was  from  the  same  sample  as  that  employed  in  making 
specimens  I  b  and  I.c. 


271 

in  one  particular  was  the  mode  of  preparation  modified  : 
the  silver  was  not  heated  with  fused  potassic  hydroxide. 
Two  or  three  buttons  of  the  silver  were  fused  with  borax 
and  sodic  carbonate  on  hard-wood  charcoal  ;  this  treat¬ 
ment  made  no  essential  change  in  its  quantitative  rela¬ 
tions.  The  silver  contained  no  oxygen,  and  gave  very 
qualitative  and  quantitative  evidence  of  purity  [Proc.  of 
the  Anier.  Acad,  of  Arts  and  Sciences,  xxv.,  197,  ig8  ; 
xxviii.,  17,  28,  29).*' 

All  of  the  silver  which  has  been  thus  far  described  was 
fused  in  the  flame  of  ordinary  illuminating  gas.  Since  a 
strongly  reducing  flame  was  used,  it  was  presumed  that 
no  silver  sulphide  was  formed.  Nevertheless,  it  was 
deemed  advisable  to  prepare  a  sample  of  the  metal  which 
should  be  free  from  even  the  possibility  of  reproach. 
Ordinary  hydrogen  is  apt  to  be  quite  as  impure  as 
illuminating  gas,  hence  as  little  adapted  for  the  present 
purpose.  For  this  reason,  pure  hydrogen  was  made  from 
pure  hydrochloric  acid  by  the  action  of  zinc  which  was 
quite  free  from  arsenic.  The  gas  was  driven  through 
water,  much  potassic  hydrate,  through  a  tube  containing 
beads  moistened  with  argentic  nitrate,  and  finally  through 
potassic  permanganate,  into  a  gas-holder  over  water, 
where  it  remained  for  some  time.  It  was  burnt  in  an 
oxyhydrogen  blowpipe  provided  with  a  complete  platinum 
tip,  and  served  for  the  fusion  of  the  silver  used  in  Experi¬ 
ment  19.  For  the  support  of  the  metal  during  its  fusion 
a  cupel  of  sugar  charcoal  had  been  made  from  pure  sugar 
by  the  sole  use  of  an  alcohol  lamp  as  the  source  of  heat. 
The  silver  itself  was  made  from  the  pure  silver  first 
described  by  dissolving  it  in  nitric  acid  and  eleCtrolytically 
depositing  it  with  the  aid  of  two  Bunsen  cells  (J.  L. 
Hoskyns  Abrahall,  Journ.  Chem.  Soc.  Proc.,  i8g2,  p.  660), 
two  plate  of  the  same  metal  serving  as  electrodes.  This 
method  for  the  preparation  of  pure  silver  is  a  very  satis¬ 
factory  one.  Since  the  silver  was  allowed  to  cool  in-an 
atmosphere  of  hydrogen,  it  could  have  contained  no 
oxygen.  The  agreement  of  Experiment  19  with  the 
others  is  satisfactory  proof  that  the  amount  of  sulphur 
contained  in  the  first  samples  of  silver  must  have  been 
infinitesimal,  if  appreciable  at  all. 

Other  Materials. — The  methods  used  for  the  prepara¬ 
tion  of  pure  water,  pure  nitric  and  sulphuric  acids,  and 
pure  sodic  carbonate,  have  been  discussed  at  length  in  a 
previous  paper  (Proc.  of  the  Atner.  Acad,  of  Arts  and 
Sciences,  xxvi.,  245  —  249).  Precautions  taken  with  regard 
to  carbon  dioxide,  hydrobromic  acid,  and  many  other 
substances,  are  to  be  found  under  earlier  heads.  Alcohol 
was  purified  for  the  present  investigation  by  repeated 
distillation  in  apparatus  wholly  free  from  cork  or  rubber 
connections.  In  some  cases  a  platinum  still  was  used. 

The  large  mass  of  platinum  used  in  the  first  experi¬ 
ments  was  kindly  loaned  by  Professor  Cooke,  but  subse¬ 
quently  a  quantity  was  purchased  especially  for  the  work. 
The  methods  used  in  freeing  the  surface  of  these  vessels 
from  iron  are  described  in  the  fourth  paper  upon  the 
revision  of  the  atomic  weight  of  copper  (Proc.  of  the 
Amer.  Acad,  of  Arts  and  Sciences,  xxvi.,  249). 

(To  be  continued.) 


PROGRESS  OF  CHEMISTRY  AS  DEPICTED  IN 
APPARATUS  AND  LABORATORIES.* 

By  H.  CARRINGTON  BOLTON. 

From  the  very  earliest  times  many  arts  were  praClised 
involving  chemical  operations,  such  as  working  in  metals, 
purification  of  natural  salts  for  pharmacy,  &c.,  dyeing  of 
cloths  and  the  preparation  of  pigments,  brewing  of  fer¬ 
mented  liquors,  &c.  ;  hence  we  find  that  long  before 
chemistry  became  a  science,  even  befoie  it  became  inocu- 


*  (Abstract).  From  the  Transactions  0/  the  New  York  Academy  of 
Sciences,  Vol.  XII. 
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lated  with  the  virus  of  alchemy,  furnaces  and  apparatus 
of  earthenware,  metal,  and  glass,  adapted  to  special  work, 
were  in  common  use. 

The  important  adjuncts  to  laboratory  utensils  for  the 
mechanical  operations  of  pulverising,  grinding,  sifting, 
&c.,  and  the  use  of  scales  in  a  general  way,  date  from 
the  very  beginnings  of  human  industry ;  these  we  dis¬ 
regard  in  the  main  and  confine  our  study  to  apparatus 
more  stridly  adapted  to  chemical  operations. 

In  tracing  the  progress  of  chemistry  by  reviewing  the 
forms  and  variety  of  apparatus  used  at  different  periods, 
we  do  not  attempt  to  establish  definitely  the  date  of  in¬ 
troduction  of  a  given  instrument  except  in  a  few  instances 
to  be  noted  in  their  places.  To  assign  dates  to  the  origin 
of  apparatus  that  was  universally  employed  before  being 
specifically  described  is  obviously  impossible,  especially 
since  we  shall  depend  upon  drawings  to  illustrate  the 
subject,  and  these  drawings  are  commonly  far  more 
recent  than  the  apparatus  portrayed. 

The  Egyptians  attained  great  skill  in  industrial  arts  at 
a  remote  period,  and  have  left  records  of  a  most  enduring 
character,  pictures  cut  in  their  granite  tombs  and  temples. 
There  we  see  the  processes  of  gold-washing  and  smelting ; 
the  use  of  blowpipes  and  of  double  bellows  for  intensify¬ 
ing  heat,  various  forms  of  furnaces,  and  crucibles  having 
a  shape  quite  similar  to  those  used  to-day.  Some  of 
these  crucibles  preserved  in  the  Berlin  Museum  date  from 
the  Fifteenth  Century  B.C. 

Glass-blowing  is  a  mechanical  operation,  but  the  pre¬ 
paration  of  the  glass  itself  is  a  chemical  process.  The 
skill  of  the  Egyptians  in  manufacturing  glass  is  depicted 
on  monuments  of  Thebes  and  Beni  Hassan,  and  dates  at 
least  as  far  back  as  2500  B.C. 

Syphons  for  decanting  wine,  and  on  a  large  scale  for 
draining  land,  were  in  use  in  the  fifteenth  century  B.C. 
(Wilkinson). 

The  earliest  chemical  laboratories  of  which  we  have 
any  knowledge  are  those  that  were  connected  with  the 
Egyptian  temples.  Each  temple  had  its  library  and  its 
laboratory  commonly  situated  in  a  definite  part  of  the 
huge  structure  ;  at  Edfoo  the  laboratory  leads  out  of  the 
Prosecus-halls.  In  these  laboratories  the  priests  prepared 
the  incense,  oils,  and  other  substances  used  in  the  temple 
services,  and  on  the  granite  walls  were  carved  the  recipes 
and  processes  ;  these  are  still  to  be  seen  by  the  archaeo¬ 
logist. 

The  Israelites  driven  out  of  Egypt  carried  with  them 
to  the  promised  land  knowledge  of  the  technical  and 
artistic  skill  of  their  contemporaries,  and  the  Holy  Bible 
contains  frequent  allusions  to  industrial  arts.  Cupella- 
tion  is  plainly  described  by  Jeremiah,  metallurgical 
operations  by  Job,  Ezekiel,  and  others,  and  bellows  by 
Jeremiah.  This  subject,  however,  I  discussed  in  a  paper 
read  to  the  Academy  April  12,  1892. 

Geber,  the  Arabian  physician  and  chemist  of  the 
Eighth  Century,  wrote  very  plainly  of  chemical  processes, 
describing  minutely  solution,  filtration,  crystallisation, 
fusion,  sublimation,  distillation,  cupellation,  and  various 
kinds  of  furnaces  and  apparatus  employed  in  these  opera¬ 
tions.  Geber’s  works  first  appeared  in  a  Latin  transla¬ 
tion  from  the  Arabic  at  Strassburg,  1529  ;  since  then 
many  editions  in  modern  languages  have  appeared,  but 
the  drawings  in  all  these  I  have  seen  are  obviously  of 
comparatively  recent  date. 

Geber  describes  in  detail  the  aludel  (or  sublimatory  of 
glass),  the  decensory,  apparatus  for  filtration,  and  the 
water  bath.  This  latter  instrument,  however,  is  said  to 
have  a  more  remote  origin,  having  been  invented  by  an 
alchemist  named  Mary,  who  is  identified  with  Miriam 
the  sister  of  Moses  ;  and  the  French  name  bain-marie  is 
advanced  as  proof  of  this  claim. 

Perhaps  the  earliest  drawings  of  stridly  chemical 
apparatus  are  those  in  the  so-called  manuscript  of  St. 
Mark,  which  is  a  Greek  papyrus  on  the  “  sacred  art,” 
preserved  in  Venice  and  recently  edited  by  Berthelot. 
This  embraces  among  other  treatises  the  Chrysopoeia  of 


Cleopatra,  which  dates  from  the  beginning  of  the 
Eleventh  Century.  It  contains,  besides  magical  symbols, 
figures  of  distilling  apparatus,  the  chief  being  an  alembic 
with  two  beaks,  resting  on  a  furnace. 

In  manuscript  No.  2327  of  the  Bibliotheque  Nationale, 
Paris,  which  bears  the  date  1478,  are  interesting  drawings 
of  furnaces,  alembics,  matrasses,  receivers,  &c.,  of  glass, 
earthenware,  and  metal.  Some  of  them  are  copied  from 
the  manuscript  of  St.  Mark.  Professor  Maspero,  the 
Egyptian  explorer,  reports  the  discovery  by  natives  of  the 
subterranean  laboratory  of  an  alchemist  of  the  Sixth  or 
Seventh  Century,  at  a  point  not  far  from  Siout.  This 
concealed  laboratory  contained  a  bronze  furnace,  the 
bronze  door  of  another  larger  furnace,  about  fifty  vases  of 
bronze  provided  wilh  beaks,  some  conical  vessels  resem¬ 
bling  modern  sand-baths,  vases  of  alabaster,  and  gold  foil 
of  a  low  grade  valued  at  over  350  dollars.  In  a  corner  of 
the  dark  chamber  lay  a  heap  of  black  fatty  earth  that  the 
workmen  seized  upon  and  carried  off,  saying  they  would 
use  it  to  transmute  copper;  “  whiten  ”  was  their  expres¬ 
sion,  but  they  evidenced  a  belief  that  this  material  was 
the  “  powder  of  projedion  ”  capable  of  changing  copper 
to  silver.  This  was  in  1885.  The  substance  on  examina¬ 
tion  proved  to  be  impregnated  with  some  compound  of 
arsenic,  which  would,  of  course,  “  whiten  ”  copper. 

The  balance  as  an  instrument  of  precision  reached  a 
high  development  under  the  Arabians  as  early  as  the 
Twelfth  Century.  The  “  Book  of  the  Balance  of 
Wisdom,”  written  in  the  year  515  of  the  Hegira  (1121  — 
1122  a.d.)  by  al-Khazini  describes  minutely  a  water 
balance  of  great  ingenuity,  and  the  specific  gravity  deter¬ 
minations  of  solids  and  liquids  made  by  its  aid  are 
marvellously  accurate.  The  author  also  describes  a 
specific  gravity  flask  of  a  practical  make  which  he  calls 
the  “  conical  instrument  of  Abu-r-Raihan.”  This  treatise, 
with  its  illustrations  of  the  balances  and  the  flask,  I  ana¬ 
lysed  in  a  paper  read  to  the  Academy  in  1876.  (Am. 
Cliem.,  May,  1876). 

In  an  interior  view  of  a  laboratory  of  the  Fifteenth 
Century,  by  Vriese,  very  sumptuous  appointment  sate  seen; 
a  lofty  room  with  tiled  floor,  furnaces  on  the  right  under  an 
overhanging  hood,  an  altar  on  the  left  before  which  the 
alchemist  prays  on  his  knees,  in  the  centre  a  table  covered 
with  apparatus,  books,  and  musical  instruments,  in  the 
foreground  an  alembic,  overhead  a  lamp  swinging  from  a 
ceiled  roof.  The  whole  indicates  wealth  and  luxury 
contrasting  strongly  with  later  pictures  of  the  laboratories 
of  impoverished  alchemists. 

The  interior  of  workshops  of  alchemists  of  the  Six¬ 
teenth  Century  have  been  artistically  painted  by  the 
celebrated  Flemish  artist  David  Teniers.  Of  these 
interiors  I  am  acquainted  with  six  different  styles,  having, 
however,  many  features  in  common. 

The  alchemists,  influenced  by  the  atmosphere  of 
mystical  associations  prevailing  in  astrology  and  the 
black  art,  affected  fanciful  names  for  pieces  of  apparatus 
bearing  accidental  resemblance  to  objeds  in  nature;  the 
body  of  an  alembic  was  a  “  cucurbit  ”  or  gourd ;  an 
alembic-head  without  a  beak  was  a  “  blind  alembic  ”  ;  if 
the  beak  was  joined  to  the  body  so  as  to  make  a  circula¬ 
tory  apparatus,  it  was  a  “  pelican,”  owing  to  its  outline 
resemblance  to  this  bird;  two  alembics  joined  by  beaks 
were  “twins”;  a  flask  with  a  very  long  neck  was  a 
“bolt-head”;  a  flask  with  its  neck  closed  before  the 
blowpipe  was  a  “  philosophic  egg.”  Again  the  cucurbit 
surmounted  by  the  alembic-head  was  symbolically  called 
“  homo  galeatus;”  a  man  wearing  a  helmet. 

(To  be  continued). 


Use  of  Superphosphates.  —  Jules  Joflre.  —  The 
author’s  experiments  seem  to  show  the  possibility  of  the 
compounds  of  phosphoric  acid  soluble  in  water  contained 
in  manures  being  diredly  absorbed  and  assimilated  by 
plants. — Bull,  de  la  Soc.  Chim.  de  Paris,  ix. — x.,  No.  9. 
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Hofmann  Memorial  Addresses. 

The  President,  in  opening  the  proceedings,  said  they 
were  met  to  do  honour  to  the  memory  of  a  man  to  whom 
chemists  throughout  the  world,  and  especially  British 
chemists,  are  very  deeply  indebted — probably  to  a  far 
greater  extent  than  we  shall  ever  be  able  to  realise  ;  a 
man  who  on  account  of  his  marvellous  and  manifold  gifts 
will  undoubtedly  rank  among  the  chemists  of  the  Vidorian 
era  as  second  only  to  his  great  master  Liebig.  Hofmann, 
even  if  judged  by  his  published  work  alone,  would  take 
the  very  highest  position  ;  but  those  who  had  known  the 
man,  however  slightly,  were  aware  that  he  was  possessed 
of  rare  personal  gifts  which  enabled  him  to  exercise  an 
influence  extending  far  beyond  the  limits  to  which  any 
purely  scientific  worker  can  attain.  It  is  on  this  account 
very  difficult  to  secure  a  satisfactory  presentment  of  the 
man  and  especially  of  the  influence  which  he  diredly  and 
indiredly  exercised  on  the  development  of  chemical 
science  and  its  industrial  application.  They,  however, 
were  fortunate  in  that  they  had  succeeded  in  inducing 
several  of  the  Fellows  to  co-operate  in  this  arduous  task, 
and  although  they  could  not  hope  to  do  all  that  is  neces¬ 
sary,  the  contribution  the  Society  was  thus  able  to  make 
will  be  exceptionally  valuable,  as  the  three  gentlemen 
who  would  speak  of  Hofmann  that  night  all  had  peculiar 
qualifications. 

Lord  Playfair,  in  days  long  ago,  dwelt  happily  in  the 
verdant  and  fertile  fields  of  science,  and  the  more  often  we 
had  evidence  of  his  perennial  and  vigorous  youthfulness 
the  more  we  must  lament  that  he  was  ever  led  away  into 
the  tortuous  paths  of  politics  ;  in  those  almost  prehistoiic 
times  he  was  not  a  mere  spectator  but  an  aCtive  worker,  his 
name  being  associated  in  the  records  of  science  with  those 
of  the  giants  Bunsen  and  Joule.  Among  others  there 
was  a  paper  by  him  on  “  Transformations  Produced  by 
Catalytic  Bodies,”  published  forty-five  years  ago  in  the 
Society’s  memoirs,  which  was  worthy  of  perusal  even  now, 
and  which,  he  ventured  to  think,  displayed  greater  philo¬ 
sophic  grasp  of  the  problem  than  the  more  recent  essays 
on  the  subject.  He  had  been  astonished  in  reading 
through  the  early  minutes  of  the  Society  to  see  how  aCtive 
an  interest  the  then  Dr.  Lyon  Playfair  took  in  their  work  : 
how  he  was  always  proposing  that  something  new  should 
be  done,  and  how  very  frequently  his  proposals  were 
carried  into  effect.  No  one  was  so  well  qualified  as  Lord 
Playfair  to  picture  to  us  the  state  of  affairs  chemical  at 
the  time  of  Hofmann’s  arrival  here. 

Sir  Frederick  Abel’s  qualifications  were  of  a  different 
order — he  would  speak  direCtly  of  the  man  and  of  the 
conditions  under  which  he  worked  at  an  especially 
interesting  period  in  his  career.  He  believed  that 
Sir  F.  Abel’s  name  was  first  on  the  list  of  Hofmann’s 
first  set  of  students,  and  that  he  was  his  first  English 
assistant;  he  soon  became  and  ever  afterwards  remained, 
he  might  say,  his  willing  slave  as  well  as  friend,  for  Hof¬ 
mann  had  the  power — and  hence  his  marvellous  influence 
—of  enslaving  all  who  came  under  him,  and  of  making 
them,  whether  they  willed  it  or  no,  do  the  best  work 
they  were  capable  of.  Sir  Frederick  Abel  by  virtue  of  his 
opportunities  and  his  abilities  was  the  man  to  whom 
alone  we  could  look  on  the  present  occasion.  His  devo¬ 
tion  to  the  Society  was  well  known  to  most  of  the 
Fellows  ;  but  there  were  few  besides  the  officers  who 
have  been  concerned  with  him  in  the  management  of  its 
affairs  who  are  fully  aware  of  the  extent  to  which  he  had 
served  the  Society.  His  presence  there  to-night  was  in 
itself  sufficient  evidence  of  the  deep  interest  he  still  took 
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in  their  work  and  of  his  willingness  to  sacrifice  himself; 
as  all  knew,  at  the  present  time,  he  was  engaged  in  the 
conduft  of  an  enterprise  of  extreme  difficulty  and  magni¬ 
tude-more  than  sufficient  to  tax  the  powers  of  the 
majority  of  men,  but  which  appeared  in  no  way  to  satisfy 
his  insatiable  greed  of  work. 

Of  Dr.  Perkin,  who  would  speak  of  the  outcome  of  a 
part  of  Hofmann’s  scientific  work,  it  was  needless  to  say 
much.  He  was  a  man  of  whom  it  could  truly  be  said 
that  his  works  are  the  measure  of  his  worth.  If  the  walls 
of  the  room  in  which  they  were  assembled  could  speak.it 
would  be  of  his  labours  before  all  others  that  they  would 
have  to  tell.  The  story  that  he  had  to  relate  was  of 
entrancing  interest — a  true  tale  of  magic,  but  full  of 
deepest  moral. 

Lord  Playfair  said  that,  although,  when  he  was  at 
Giessen,  Hofmann  was  about  two  years  his  senior  in  age, 
Hofmann  was  studying  mathematics  and  physics,  and 
although  he  mixed  with  the  adtive  workers  in  Liebig’s 
laboratory,  he  was  not  one  of  the  body,  and  did  not  begin 
to  work  there  until  some  time  afterwards  ;  it  was  originally 
intended  that  he  should  devote  himself  to  philology  and 
law,  of  which  he  was  during  some  time  a  student. 
Referring  to  his  remarkable  linguistic  powers,  he  said  he 
had  heard  him  make  speeches  in  several  lauguages,  and 
especially  remembered  one  occasion  when,  in  1867,  at  a 
memorable  banquet  given  by  the  French  chemists  to  those 
of  foreign  countries,  Hofmann  proposed  the  health  of  their 
hosts  in  a  capital  French  speech. 

He  then  spoke  of  the  position  of  chemistry  in  England 
prior  to  Hofmann’s  arrival.  Both  in  the  last  and  the 
early  part  of  the  present  century,  England  was  not 
wanting  in  great  chemical  investigators.  Among  others, 
Lord  Playfair  referred  to  Dalton,  incidentally  mentioning 
that  he  could  never  forget  seeing  his  venerable  figure,  sup¬ 
ported  on  the  arm  of  Dr.  Joule,  come  daily  to  hear  him 
ledlure  at  Manchester  on  organic  chemistry.  Except 
Graham,  under  whom  the  speaker  studied  in  Glasgow  in 
1835 — 36,  following  him  to  London  as  private  laboratory 
assistant,  no  one,  however,  had  thought  of  opening  his 
laboratory  to  students.  Graham’s  example,  however, 
spread,  and  several  colleges,  and  even  the  universities, 
slowly  adopted  the  view  that  laboratories  were  necessary 
to  teach  and  train  the  chemists  of  the  future  ;  but  all  who 
desired  to  study  organic  chemistry  flocked  to  Giessen, 
and  returning  from  there  abted  as  missionaries  in  spread¬ 
ing  a  knowledge  of  the  new  organic  chemistry.  An 
extraordinary  influence  was  exercised  by  the  publication, 
in  1840,  of  Liebig’s  celebrated  work,  “  Chemistry  of 
Agriculture  and  Physiology,”  which  was  heightened  by  a 
triumphal  tour,  made  two  years  later,  by  Liebig,  through 
this  county,  in  which  he  was  personally  conducted  by  the 
speaker.  The  immediate  effedt  of  Liebig’s  tour  was  to 
make  chemistry  a  popular  science,  and  to  induce  colleges 
to  open  laboratories,  and  hence  it  was  that  the  Royal 
College  of  Chemistry  was  founded  in  1845.  Two  wise 
men  were  mainly  instrumental  in  its  establishment — the 
Prince  Consort  and  the  Queen’s  physician,  Sir  James 
Clark.  They  saw  that  all  the  chemical  laboratories  in 
existence  in  this  country  were  mere  accessories  or  sub¬ 
ordinate  to  professional  training,  the  students  entering 
them  rarely  wishing  to  become  chemists  ;  and  they  desired 
to  found  a  college  where  chemistry  might  be  studied  for 
its  own  sake.  A  college  of  this  kind  without  endowments 
could  not  have  been  created  without  a  strong  popular 
feeling  had  arisen,  such  as  Liebig’s  work  had  promoted. 

After  referring  to  Hofmann’s  appointment,  his  remark¬ 
able  lucidity,  and  his  marvellous  powers  of  exciting 
enthusiasm,  Lord  Playfair  spoke  of  the  early  success  of 
the  College  of  Chemistry,  and  then  proceeded  to  explain 
how  it  was  that  it  so  soon  ceased  to  exist  as  an  indepen¬ 
dent  institution.  Every  landowner  had  thought  that 
Liebig’s  book  was  to  be  his  salvation,  and  when  it  was 
found  not  to  produce  the  expected  results,  popular  belief 
in  chemistry  declined,  and  the  support  accorded  to  th$ 
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college  gradually  dwindled.  At  this  time  the  speaker 
resigned  his  professorship  at  the  School  of  Mines,  and 
Hofmann  succeeded  him,  carrying  with  him  the  College 
of  Chemistry,  which  then  ceased  to  be  an  independent 
institution  :  the  change  was  inevitable  under  the  circum¬ 
stances,  but  it  was  not  good  either  for  the  college  or 
chemical  science.  No  doubt  Hofmann  felt  this,  and  was 
affeCted  by  it  when  he  was  offered  a  professorship  in  the 
Berlin  University,  where  he  went  in  1864. 

Lord  Playfair  concluded  his  address  by  expressing  the 
hope  that  he  might  live  to  see  a  new  college  or  institute 
arise  like  a  phcenix  from  the  ashes  of  the  old  one,  perhaps 
in  connection  with  higher  university  teaching  in  London, 
as  a  supplement  to,  and  not  in  competition  with,  existing 
laboratories,  in  which  chemistry  might  be  taught  as  an 
independent  subject. 

Sir  Frederick  Abel,  at  the  outset  of  his  address,  re¬ 
ferred  to  the  commencement  of  his  own  career  as  a 
chemist  as  an  illustration  of  the  difficulties  attending  the 
attempts  of  young  beginners  with  limited  resources  to 
acquire  a  knowledge  of  practical  and  analytical  chemistry, 
with  a  view  of  adopting  the  science  as  a  profession,  half 
a  century  ago.  In  the  autumn  of  1844,  he  had  entered 
the  laboratory  of  the  Royal  Polytechnic  Institution,  only 
to  find  that  the  sole  means  of  acquiring  some  practical 
knowledge  consisted  in  plodding  unaided  through 
Brande’s  Manual,  endeavouring  to  acquire  experimental 
skill  by  preparing  the  elements  and  their  compounds  ac¬ 
cording  to  the  directions  therein  given,  and  to  become 
acquainted  with  analysis  by  following  Andrew  Parnell’s 
tables.  Several  other  young  chemists,  who  afterwards 
became  prominent  pupils  of  Hofmann,  were  in  a  similar 
position  at  that  time,  and  so,  when  the  temporary  labo¬ 
ratories  of  the  new  college  were  opened  in  the  autumn 
of  1845,  there  was  a  small  band  of  aspirants  impatiently 
waiting  to  avail  themselves  of  the  benefits  of  the  system 
of  instruction  which  had  already  acquired  so  high  a  repu¬ 
tation  on  the  Continent. 

Sir  Frederick  then  recited  the  history  of  the  efforts 
made  in  this  country  as  early  as  1843  to  establish  an 
institution  where  the  systematic  study  of  chemistry  as  a 
profession  in  itself  could  be  pursued,  referring  to  the  pro¬ 
minent  part  taken  in  the  matter  by  Dr.  John  Gardner, 
the  translator  of  Liebig’s  Letters  on  Chemistry,  and  Mr. 
J.  Lloyd  Bullock,  one  of  Liebig’s  earlier  pupils,  and 
pointing  out  how  very  nearly  a  National  Practical  School 
of  Chemistry  became  associated  with  the  Royal  Institu¬ 
tion.  After  the  failure  of  the  negotiations  with  the  Royal 
Institution,  the  agitation  was  continued,  and  ultimately, 
at  a  public  meeting  at  the  temporary  offices  of  the  College 
of  Chemistry  on  July  29,  1845,  a  definite  form  was  given 
to  the  proposed  Institution,  and  a  Council  and  Executive 
Officers  were  appointed,  after  which  the  first  all-important 
subject  to  receive  anxious  consideration  was  the  appoint¬ 
ment  of  a  Professor.  The  circumstances  attending  Hof¬ 
mann’s  appointment  weie  next  referred  to. 

Temporary  laboratories  were  fitted  up  in  George  Street. 
Twenty-six  students  entered  in  the  first  session,  among 
whom  were  F.  A.  Abel,  C.  L.  Bloxam,  Warren  De  la 
Rue,  R.  Galloway,  Henry  How,  E.  C.  Nicholson,  and 
Thomas  Rowney. 

Hofmann’s  complete  sway  over  his  pupils,  said  Sir  F. 
Abel,  was  at  once  secured  by  his  indomitable  perseverance 
and  inexhaustible  patience  with  the  dullest,  his  earnest¬ 
ness  of  manner,  his  clearness  of  exposition,  rendered  ad¬ 
ditionally  attractive  by  an  inherent  quaintness  and  a 
power  of  happily  rendering  German  expressions  into 
graphic  English.  Those  first  two  sessions  of  the  College, 
in  the  scantily  equipped  laboratories,  with  make-shift 
contrivances  of  the  ciudest  character  and  an  utter  absence 
of  any  convenience  for  conducting  investigations,  must 
have  been  a  sore  trial  of  patience  and  powers  of  endurance 
to  the  impetuous  young  teacher,  and  to  the  enthusiastic 
worker,  whose  only  recreation  was  the  pursuit  of  original 
research.  When  to  these  circumstances  is  added  the 
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mental  strain  involved  in  the  almost  continuous  pursuit 
of  instruction  and  discussion  in  a  foreign  language,  for 
at  least  eight  hours  daily,  to  say  nothing  of  continued 
anxious  consultations  with  the  Council  and  officials  of 
the  College  regarding  ways  and  means;  the  heavy  work 
connected  with  the  ereCtion  and  equipment  of  the  perma¬ 
nent  laboratories  ;  the  grappling  with  the  problems  of 
maintaining  and  fostering  public  interest  in  the  Institu¬ 
tion,  and  of  keeping  current  expenses  within  very  mode¬ 
rate  bounds  ;  it  is  self-evident  that  no  small  moral 
courage  and  powers  of  endurance  were  needed  for  the 
successful  accomplishment  of  these  duties;  for  the  main¬ 
tenance  of  the  confident  and  apparently  light-hearted 
demeanour,  and  of  the  power  of  instilling  into  others 
confidence  of  future  success,  which  were  peculiarly 
characteristic  of  Hofmann  in  those  days  of  supreme 
difficulty.  But  these  very  characteristics,  added  to  his 
genial  and  charming  manner,  high  flow  of  spirits  and 
originality  in  conversation  and  correspondence,  secured 
to  him  devoted  friends,  not  merely  among  colleagues  snd 
pupils,  but  in  whichever  direction  social  intercourse  was 
opened  up  to  him.  Just  as  his  earnestness  of  purpose 
and  enthusiasm  kindled  cori esponding  qualities  in  a  large 
proportion  of  his  pupils,  so  also  his  sanguine  tempera¬ 
ment  and  ai  1  y  treatment  of  difficulties  maintained,  among 
many  of  the  early  friends  and  important  patrons  of  the 
struggling  Institution,  a  steadfastness  of  purpose  which 
otherwise  would 'doubtless  have  speedily  waned. 

Hofmann’s  method  of  teaching  and  his  powers  as  a 
lecturer  were  next  alluded  to. 

Thirty-seven  students  entered  in  the  second  session, 
making  sixty-three  in  all,  and  the  laboratories  became 
inconveniently  crowded.  The  third  session  was  com¬ 
menced  in  the  new  laboratories  in  Oxford  Street  in 
October,  1846.  These  included  a  small  private  laboratory 
for  the  Professor,  and  here  Hofmann  at  once  resumed 
research  work,  Nicholson  aCling  as  his  assistant. 

There  is  but  one  opinion  among  those  who  can  appre¬ 
ciate  the  stupendous  difficulty  of  the  task  so  brilliantly 
accomplished  by  Hofmann,  in  placing  the  College  of 
Chemistry  upon  a  sure  foundation,  and  in  securing  to  it, 
within  a  very  few  years,  a  high  position  among  the 
chemical  schools  of  Europe— that  his  success  was  as- 
cribable  to  the  possession  of  a  happy  and  rare  combination 
of  the  highest  talents  as  a  teacher  with  exceptional 
powers  as  an  investigator,  inexhaustible  industry  and 
energy,  and  an  enthusiasm  not  to  be  subdued  by  any 
obstacles — a  characteristic  quality  possessed  in  the 
highest  degree  by  his  great  master,  Liebig. 

The  severity  of  work  and  many-sided  training  which 
those  who  assisted  Hofmann  in  the  early  days  of  the 
College  of  Chemistry  was  illustrated  by  an  account  of 
Sir  F.  Abel’s  expeiience  during  five  years  as  an  assistant. 

Sir  F.  Abel  then  referred  to  the  more  prominent  pupils 
of  Hoimann  ;  to  the  character  of  the  researches  carried 
on  in  the  College  ;  to  Hofmann’s  faculty  of  gauging  the 
abilities  and  special  qualifications  of  those  who  worked 
under  him,  and  his  power  of  directing  and  stimulating 
them  ;  to  his  marvellous  literary  and  linguistic  skill;  and 
to  the  ease  with  which  he  made  friends.  The  pleasure 
with  which  he  always  referred  to  his  career  in  London 
was  illustrated  by  a  letter  addressed  by  Hofmann  to  the 
Prince  of  Wales,  who,  as  President  of  the  Society  of 
Arts,  wrote  to  him,  in  1882,  congratulating  him  on  being 
the  recipient  of  the  Albert  medal. 

Dr.  Perkin  sa;d  that  he  was  charged  with  the  duty  of 
giving  an  account  of  the  rise  and  progress  of  the  coal-tar 
colour  industry,  with  which  Hofmann’s  name  was  so  in¬ 
separably  connected,  which  he  had  been  requested  to 
make  to  a  large  extent  autobiographical. 

Aniline  was  Hofmann’s  first  love,  the  subjeCt  of  his 
first  research,  and  he  was  the  first  to  recognise  the  pre¬ 
sence  of  benzene  in  coal-tar;  in  1845,  at  h's  instigation, 
Ghatles  Mansfield  undertook  the  investigation  of  the 
coal-tar  light  oils,  in  the  course  of  which  he  sacrificed 
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his  life,  while  obtaining  results  of  the  utmost  value,  both 
scientifically  and  technically.  Dr.  Perkin  said  that  he 
entered  as  a  student  under  Hofmann  when  in  his  15th 
year,  at  the  time  when  the  Royal  College  of  Chemistry 
became  a  part  of  the  School  of  Mines  :  he  soon  got 
through  the  ordinary  analytical  course,  and  began  to  work 
at  research — the  problem  which  he  was  set  by  Hofmann 
to  solve  being  to  prepare  a  base  from  the  hydrocarbon 
anthracene.  Although  the  desired  base  wa3  not  obtained, 
the  compound  now  known  as  anthraquinone  was  prepared, 
and  also  chloro-  and  bromo-derivatives  of  anthracene,  but 
the  results  of  the  analyses  were  unintelligible,  and  it  never 
occurred  to  them  to  doubt  the  correctness  of  Dumas  and 
Laurent’s  formula  for  anthracene,  CI5HI2.  The  experience 
thus  gained,  however,  proved  of  great  value  later  on. 

When  in  his  17th  year,  he  was  promoted  to  the  position 
of  an  assistant  in  the  Research  Laboratory,  and  as  he  had 
necessarily  little  time  for  private  work  in  the  day  time,  a 
room  at  home  was  roughly  fitted  up  where  lie  was  able 
to  work  in  the  evenings  and  during  vacations.  Here  a 
research  was  carried  on  jointly  with  Mr.  Church,  also  an 
assistant  in  the  Research  Laboratory  at  the  College,  on 
some  colouring  matters  derived  from  dinitrobenzene  and 
dinitronaphthalene,  in  the  course  of  which  amidoazo- 
naphthalene  was  prepared,  which  appears  to  have  been 
the  first  compound  obtained  of  the  diazo-class  shown. to 
possess  dyeing  powers. 

At  about  this  time  the  artificial  formation  of  natural 
organic  substances  attracted  much  attention,  and  Plof- 
mann  specially  referred  to  the  importance  of  preparing 
quinine  in  his  report  of  the  Royal  College  of  Chemistry, 
pointing  out  that,  judging  from  its  composition,  it  might 
be  a  derivative  of  naphthylamine.  Dr.  Perkin  said  that 
as  a  young  chemist  he  was  ambitious  to  work  on  the 
subject,  and,  piobably  fired  by  Hofmann’s  remarks,  began 
to  think  how  quinine  might  be  formed  :  it  occurred  to  him 
that  it  might  be  produced  by  oxidising  allyltoluidine,  and 
experiments  in  this  direction  were  accordingly  made — 
needless  to  say,  to  no  purpose,  but  the  results  led  him  to 
experiment  on  the  oxidation  of  salts  of  aniline,  and  on 
using  potassium  bichromate  a  product  was  obtained  con¬ 
taining  among  other  substances  the  colouring  matter  1 
afterwards  known  as  aniline  purple,  Tyrian  purple,  or 
mauve.  These  experiments  were  made  at  home  in  the 
Easter  vacation  of  1856-  In  the  summer  vacation  the 
preparation  of  the  colouring  matter  was  undertaken  on  a 
small  technical  scale  in  the  back  garden  at  home,  and 
ultimately  the  process  was  patented  on  August  26,  1856. 
Not  long  afterwards,  in  conjunction  with  his  father  and 
brother,  he  commenced  the  manufacture  of  the  dye.  The 
extraordinary  difficulties  to  be  overcome  were  then  le- 
ferred  to;  not  only  had  all  the  mechanical  appliances  to 
be  devised,  but  at  this  time  benzene  was  made  in  but 
small  quantities  and  nitric  acid  of  sufficient  strength 
could  not  be  procured  commercially;  moreover,  methods 
of  dyeing  with  the  new  colour  had  to  be  worked  out.. 

Dr.  Perkin  then  referred  to  the  discovery  of  fuchsine 
(losaniline)  in  France,  and  explained  how  Messrs.  Simp¬ 
son,  Maule,  and  Nicholson,  original  manufacturers  of  fine 
chemicals,  began  its  manufacture.  Through  Nicholson, 
Hofmann  at  this  time  exercised  an  all-important  influence 
on  the  industry.  Hofmann  had  always  insisted  on  the 
absolute  necessity  of  obtaining  products  in  as  nearly  pure 
a  condition  as  possible,  and  had  thoroughly  imbued 
Nicholson,  who  had  carried  out  several  investigations 
under  him,  with  this  idea  ;  owing  to  Nicholson’s  skill, 
his  firm  soon  succeeded  in  supplying  fuchsine  in  a  crystal¬ 
lised  condition,  and  the  example  thus  set  has  been  of  the 
greatest  value. 

Hofmann’s  own  early  investigations  of  rosaniline  and 
its  various  derivatives  were  then  referred  to.  and,  after 
sketching  the  further  developments  of  the  industry,  Dr. 
Perkin  drew  attention  to  Hofmann’s  various  researches 
bearing  on  derivatives  of  coal-tar  products. 

In  the  latter  part  of  his  address  he  more  briefly  referred 
to  the  rise  of  the  alizarin  industry,  pointing  out  that, 
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although  Hofmann  had  taken  no  part  in  this,  it  was 
undoubtedly  the  faCt  that  his  early  introduction  to  an¬ 
thracene,  whi  ch  he  owed  to  Hofmann,  was  the  cause  of 
his  becoming  interested  in  the  subject  immediately  Graebe 
and  Liebermann’s  great  discovery  was  announced.  As 
in  the  case  of  the  aniline  colour  industry,  so  in  that  of  the 
alizarin  industry,  all  the  necessary  machinery  had  to  be 
devised,  and  many  of  the  materials  required  had  to  be 
specially  prepare'd  for  the  purpose. 

Hofmann’s  researches  in  connection  with  coal-tar 
colouring  matters  extended  over  a  period  of  25  years, 
from  1862  to  1887,  ar|d  through  these  and  the  training 
which  he  imparted  to  those  of  his  students  who  took  part 
in  the  industry  he  exercised  an  influence  unique  in  the 
history  of  modern  industrial  enterprise. 
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Prof.  A.  W.  Rucker,  M.A.,  F.R.S.,  President,  in  the 

Chair. 


Mr.  C.  J.  Woodward  showed  some  “ Experiments  with 
a  Vibrating  Bar." 

On  suspending  the  bar  by  two  loops  of  cord,  and 
placing  it  over  a  resonance  box,  the  sound  was  greatly 
intensified.  When  placed  crosswise,  and  partly  over  the 
box,  a  position  could  be  found  where  no  increase  of  sound 
resulted,  whilst  a  little  movement  in  either  direction  from 
this  position  caused  a  considerable  increase. 

The  discussion  on  Dr.  Lodge’s  paper,  “  The  Founda¬ 
tion  of  Dynamics,"  was  then  resumed. 

Communications  on  the  subject  from  Mr.  S.  H.  Bur- 
bury,  Dr.  J.  Johnstone  Stoney,  and  Prof.  E.  F.  Herroun 
were  read. 

Mr.  Burbury,  referring  to  Dr.  Lodge’s  deduction  of 
conservation  of  energy  on  slip  6  of  the  paper,  pointed  out 
that  two  bodies  may  aCt  on  one  another  with  equal  and 
opposite  forces  and  yet  be  moving  with  unequal  velocities, 
and  that  the  kinetic  energy  of  such  a  system  is  not  con¬ 
served.  He  did  not  see  that  denial  of  action  at  a  distance 
was  necessary  to  the  proof  given  by  the  author. 

Dr.  Stoney  said  that  only  provisional  and  temporary 
foundations  of  dynamics  could  be  deduced  in  the  way 
followed  by  Dr.  Lodge.  It  was  necessary  to  first  ascer¬ 
tain  how  the  study  of  Nature  is  related  to  Ontology,  but 
this  essential,  the  author  passed  over  by  discarding  meta¬ 
physics.  When  pursued  in  relation  to  the  scientific  study 
of  Nature,  Ontology  throws  a  flood  of  light  on  most  of 
the  points  dealt  with  in  the  paper. 

Prof.  Herroun  considered  that  universal  contact  aCtion 
involves  the  conception  of  a  homogeneous  ether  filling  all 
space,  and  yet  having  ordinary  matter  dispersed  through 
it ;  this  he  regarded  as  a  metaphysical  impossibility.  If 
the  medium  be  supposed  molecular,  then  aCtion  at  a 
distance  was  only  postponed  one  step.  He  thought  Mr. 
Heaviside  was  right  in  denying  the  objectivity  of  energy, 
for  it  had  no  more  claim  to  be  regarded  as  an  entity  than 
“life”  or  “death,”  “hardness”  or  “colour,”  or  any 
other  generalised  abstraction. 

Prof.  Minchin  said  the  first  fundamental  axiom  of 
dynamics  postulates  the  existence  of  force  as  an  entity 
distinct  from  matter,  space,  and  time,  and  this  was  the 
objeCt  of  Newton’s  First  Law.  It  also  gave  the  criterion 
of  the  presence  of  force.  To  merely  retain  the  law  as 
defining  equal  times  was  to  degrade  it.  As  regards  the 
supposed  impossibility  of  defining  uniform  motion,  he 
said,  similar  difficulties  occur  in  all  sciences,  even  in 
geometry.  Nevertheless,  a  rational  science  of  geometry 
existed.  In  dynamics  we  had  notions  of  a  right  line  and 
of  uniform  motion  in  it,  although  no  criterion  of  either 
may  exist.  The  faCt  that  the  science  harmonises  with 
ordinary  experience  constitutes  its  validity'.  In  his  opinion 
the  extraordinary  devices  which  had  been  suggested  for 
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defining  dire&ions  fixed  in  space  were  unnecessary,  and 
merely  served  to  cover  the  subjedt  with  ridicule. 

He  disagreed  with  Prof.  Lodge  in  admitting  the  first 
law  as  a  particular  case  of  the  second,  for  unless  force 
was  postulated  (the  function  of  the  first  law)  the  second 
became  a  mere  definition,  and  not  a  law.  Speaking  of 
the  third  law,  he  said  the  author  had  made  a  serious  error 
in  stating  that  it  could  be  deduced  from  the  first,  for  the 
centre  of  mass  of  a  system  might  be  at  rest  without  adtion 
and  readtion  necessarily  being  equal  and  opposite.  The 
third  law  was  not  superfluous;  negledling  it  had  led  to 
great  misconception  and  mystery  about  the  principle  of 
virtual  work,  and  D’Alembert’s  principle,  both  of  which 
are  simple  deductions  from  it. 

In  opposition  to  Dr.  Lodge,  he  defended  the  ordinary 
definition  of  energy,  and  asserted  that  without  the  notion 
o (force  and  work,  the  term  energy  loses  all  meaning. 

Speaking  of  transference  and  transformation  of  energy, 
he  inquired  if  the  proof  given  could  be  applied  to  the 
case  of  a  body  sliding  down  a  rough,  rigid,  inclined  plane, 
for  here  the  stress  (friction)  does  work  on  the  body  but 
not  on  the  plane,  and  there  was  no  transference.  He 
regretted  that  the  expression  “potential  energy’’  was 
used  in  different  senses  in  the  paper,  sometimes  meaning 
“static  energy,”  and  at  others  “the  available  portion 
of  the  kinetic  energy  of  a  body.” 

Referring  to  the  idea  of  all  energy  being  ultimately 
kinetic,  he  asked  if,  by  accepting  this,  the  author  meant 
to  surrender  the  independent  existence  of  force.  If  so, 
difficulties  would  arise;  for  example,  in  the  kinetic  theory 
of  gases  the  expression  for  the  pressure,  />  =  &pvz,  was 
only  arrived  at  by  assuming  the  existence  of  force.  The 
statement  on  the  top  of  slip  9  about  making  a  “  moving 
body  do  work”  was  not  necessarily  true,  as  might  be 
seen  by  considering  the  case  of  a  sphere  rolling  down  a 
rough  inclined  plane. 

Prof.  O.  Henrici  thought  axioms  should  be  treated  as 
true  logical  definitions,  as  for  example  in  geometry. 
“  Two  straight  lines  cannot  enclose  a  space.”  Every 
new  notion  required  its  axiom.  In  passing  from  geometry 
to  kinematics,  the  idea  of  time  presented  itself,  and  the 
appropriate  axiom  was  contained  in  Newton’s  first  law. 
On  approaching  dynamics,  force  and  mass  were  met  with. 
He  disagreed  with  Prof.  Minchin  in  regarding  force  as 
most  fundamental.  Mass  was  more  essential,  for  force 
might  be  abolished.  On  the  other  hand,  he  concurred 
with  Prof.  Minchin  in  thinking  that  the  idea  of  a  centre 
of  mass  was  not  axiomatic.  Referring  to  Dr.  Lodge’s 
summary  (Nature,  May  18,  1893),  he  agreed  with  ax-om 
(a)  fully,  and  with  (b)  partially.  Axiom  3  required  further 
development.  The  critical  point,  however,  was  axiom 
4  :  “  Stress  cannot  exist  in  or  across  empty  space.”  This 
he  regarded  as  very  incomplete,  and  maintained  that 
axioms  defining  the  properties  of  the  ether  were  neces¬ 
sary  to  further  progress.  If  varieties  of  space  be  con¬ 
templated,  each  advance  required  fresh  axioms. 

Dr.  C.  V.  Burton  remarked  that  contadt  movement  did 
not  necessitate  equal  velocities  ;  sliding  motion  was  a 
case  in  point.  Again,  in  deforming  an  incompressible 
fluid,  although  force  and  motion  might  exist,  no  work  was 
done.  Conservation  could  not  be  proved  from  denial  of 
adtion  at  a  distance.  Speaking  of  the  dodlrine  of  trans¬ 
ference  and  transformation  of  energy,  he  said  it  was  a 
convenient  working  rule,  but  not  true  universally.  New¬ 
ton’s  laws  were  simple  and  consistent,  but  some  doubt 
existed  as  to  how  much  was  definition  and  how  much 
law,  or  fadt. 

Mr.  Founier  d’Albe  disagreed  with  Prof.  Lodge  in 
regarding  the  conception  of  uniform  motion  as  a  primary 
muscular  sensation.  It  would  be  more  corredt  to  say  that 
the  conception  was  based  on  optical  sensation,  whilst  the 
idea  of  force  was  derived  from  muscular  sense.  Newton’s 
first  law  was  not  an  axiom,  for  it  could  be  proved  experi¬ 
mentally.  He  thought  Prof.  Lodge’s  criterion  of  the 
identity  of  energy  quite  sufficient,  if  taken  in  conjundtion 
with  its  conservation.  The  difference  between  the  identity 


of  energy  and  of  matter  lay  in  the  number  of  attributes 
by  which  they  could  be  identified,  energy  having  only  one, 
viz.,  quantity. 

Prof.  Ayrton  said  the  best  foundations  of  dynamics 
depended  on  what  was  most  easy  to  grasp.  On  this 
point  great  difference  of  opinion  existed  ;  some  persons 
thought  the  idea  of  force  more  simple  than  those  of  mass 
or  time,  whilst  others  had  contrary  impressions.  He  could 
not  admit  that  the  conservation  of  energy  could  be  deduced 
from  denial  of  adtion  at  a  distance.  Experiments  were 
necessary.  In  addition  to  the  case  previously  mentioned 
of  a  body  sliding  on  a  plane,  he  thought  a  hard  magnet 
adted  on  by  a  coil  approaching  it  and  conveying  a  current, 
was  one  in  which  Prof.  Lodge’s  law  of  transference  and 
transformation  did  not  hold. 

Mr.  Swinburne  protested  against  difference  between 
theory  and  a  working  hypothesis  being  overlooked.  All 
conceptions  were  based  on  experience,  and  ideas  of  ether 
and  atoms  derived  from  “jelly”  and  “cricket  balls.” 
We  ought  also  to  remember  what  “explanation  ”  means, 
viz.,  describing  the  unfamiliar  in  terms  of  the  more 
familiar.  It  was  customary  to  describe  the  phenomena 
of  fluids  by  reference  to  solids,  because  we  were  more 
familiar  with  solids  ;  an  intelledtual  fish  would  probably 
do  the  reverse.  The  so-called  “  theory  of  magnetism” 
which  breaks  up  a  bar  of  iron  into  a  number  of  small 
pieces,  each  possessing  the  properties  of  the  original  bar, 
he  regarded  as  absurd.  It  was  no  “explanation”  and 
not  a  “  theory.”  Ether  might  be  used  as  a  working 
hypothesis,  but  must  not  be  treated  as  an  entity. 

Mr.  Blakesley  questioned  whether  transference  of 
energy  was  always  accompanied  by  transformation,  and 
he  did  not  see  why  energy  should  be  looked  upon  as — 

(mv)-—, 

2 

in  preference  to  any  other  subdivision  of  the  fadtors.  As 
regards  effedts  being  proportional  to  their  causes,  he 
pointed  out  that  the  heating  of  an  eledtric  circuit,  and 
thermoeledlric  adtion,  followed  laws  not  linear. 

Prof.  S.  P.  Thompson,  referring  to  the  demonstration 
of  the  law  of  transference,  &c.,  given  on  slip  8,  said  that 
attempts  to  translate  it  into  Latin  or  Greek  at  once 
revealed  the  ambiguous  charadter  of  the  proof.  Speaking 
of  Ohm’s  law,  he  pointed  out  that  R,  a  constant,  was 
not  an  essential  feature  as  Dr.  Lodge  supposed.  Ohm 
never  said  R  was  constant. 

In  identifying  energy,  a  difficulty  presented  itself,  for 
one  never  came  across  it  as  a  single  thing,  but  as  a  pro¬ 
duct,  and  in  being  transformed  the  paths  of  the  two 
fadtors  might  possibly  be  different. 

Mr.  Dickson  said  the  whole  of  geometry  and  dynamics 
could  be  based  on  verbal  definitions.  The  conservation 
of  energy  could  be  written  as — 

Kinetic  energy  +  potential  energy  =  a  constant, 

but  on  substituting  the  expressions  for  kinetic  and 
potential  energies,  an  identity  resulted  ;  therefore  the 
original  statement  was  not  a  law.  Both  the  kinetic  and 
potential  energies  of  a  system  were  fundtions  of  its  con¬ 
figuration.  Potential  energy  could  not  belong  to  a 
particle  but  to  a  system. 

The  President  doubted  whether  Dr.  Lodge’s  scheme 
was  more  simple,  natural,  and  logical  than  the  ordinary 
one.  The  statement  in  Nature  (May  18th)  that  “strains 
were  proportional  to  stresses  ”  was  simple  enough,  but  it 
was  questionable  if  “  frequency  of  vibration  is  indepen¬ 
dent  of  amplitude  ”  could  be  considered  so.  The  author 
appeared  to  ignore  mass  i  n  comparison  with  force,  whereas 
the  idea  of  mass  seemed  the  more  simple  one.  Referring 
to  the  identity  of  energy,  he  said  that  however  far  we 
trace  it,  we  cannot  identify  its  parts  in  molecular  strudture. 
He  objedted  to  carrying  too  far  the  ideas  derived  from 
matter  in  mass,  to  particles,  and  pointed  out  that  by  so 
doing  the  difficulty  was  only  pushed  one  step  further  and 
not  cleared  up. 
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Dr,  Lodge,  in  reply  to  Mr.  Burbury,  said  two  bodies 
never  do  attract  one  another ;  the  thing  which  aded  on 
either  was  the  medium  immediately  in  contad  with  it. 
Mr.  Herroun  had  used  metaphysical  arguments  against 
ether,  but  he  (Prof.  Lodge)  thought  it  was  a  good  thing 
to  investigate  ether.  He  agreed  with  what  Prof.  Minchin 
said  about  force  and  the  first  law  of  motion.  Force  was 
the  more  fundament,  but  mass  was  best  as  a  standard 
unit.  As  regards  ether,  he  was  prepared  to  say  that  it 
has  no  motion.  It  possessed  electromagnetic  kinetic 
energy,  and  probably  all  the  stress  energy  that  exists. 
Referring  to  the  slipping  body  mentioned  by  Prof.  Minchin 
and  Dr.  Burton,  he  said  that  in  speaking  of  the  velocities 
of  ading  and  reading  bodies  being  equal,  he  always  meant 
that  their  velocities  along  the  line  of  adion  were  equal. 
The  adion  between  the  sliding  body  and  plane  was  a 
“  catch  and  let  go  ”  one,  like  a  fiddle  bow  and  string.  On 
the  second  law  of  thermodynamics  he  hoped  to  say  some¬ 
thing  in  a  subsequent  paper.  When  he  spoke  of  R  being 
constant  as  the  essence  of  Ohm’s  law,  he  meant  constancy 
as  regards  terms  which  appear  in  the  equation — 


ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 
General  Monthly  Meeting ,  Monday ,  Jane  5,  1893. 

Sir  James  Crichton  Browne,  M.D.,  LL.D.,  F.R.S., 
Treasurer  and  Vice-President,  in  the  Chair. 


The  following  were  eleded  Members  of  the  Royal 
Institution  : — George  Matthews  Arnold,  Charles  Claude 
Carpenter,  Frederick  Henry  Cheesewright,  M.Inst.C.E., 
Ernest  Prescot  Hill,  Henry  Kemp,  M.Inst.C.E.,  The 
Right  Hon.  Stuart  Knill  (Lord  Mayor),  Mrs.  Lucas,  Alex¬ 
ander  Campbell  Mackenzie,  Mus.  Doc.,  Carl  Edward 
Melchers,  Phineas  Phillip,  William  Cuthbert  Quilter, 
M.P.,  John  Robbins,  F.C.S.,  John  Gorges  Robinson,  J.P., 
Thomas  Thornton,  and  George  White,  B.A.,  LL.B. 

The  special  thanks  of  the  Members  were  returned  for 
the  following  donations  to  the  Fund  for  the  Piomotionof 
Experimental  Research  at  Low  Temperatures  :  — 

Messrs.  Crossley  Bros . £50 

James  Mansergh . 

Sir  Henry  Doulton  . ^5° 

Captain  A.  Noble . £50 

The  Presents  received  since  the  last  Meeting  were  laid 
on  the  table,  and  the  thanks  of  the  Members  returned  for 
the  same. 


Microchemical  Analysis  of  Rocks.— Frey  ( Pharm . 
Schweiz.  IVochetischrift)  treats  the  minerals  with  hydro- 
fluosilicic  acid,  and  examines  the  ^silicofluorides  pro¬ 
duced.  If,  e.g. ,  a  fragment  of  a  sodiferous  rock  cemented 
with  Canada  balsam  to  a  port-objed  is  touched  with  a 
drop  of  pure  hydrofluosilicic  acid,  there  is  formed  sodium 
silicofluoride,  which,  on  evaporation,  leaves  well-formed 
microscopic  crystals  of  the  hexagonal  system,  combina¬ 
tions  of  prisms,  and  pyramids.  Potassiferous  rocks  yield 
small  tesseral  cubes,  and  calcium  silicofluoride  forms 
peculiar  spindle-shaped  tissues  without  plane  boundary 
surfaces.  In  mixtures  of  silicates  of  these  three  elements 
there  appear  the  different  crystals  in  the  exad  proportion 
of  the  bases  in  the  rock.  Iron,  manganese,  and  magne¬ 
sium  can  be  distinguished  in  a  similar  manner.  These 
silicofiuorides  are  certainly  very  similar,  but  if  treated 
with  chlorine  the  iron  crystals  turn  yellow,  those  of 
manganese  red,  whilst  those  of  magnesium  remain 
colourless. 


NOTICES  OF  BOOKS. 

City  and  Guilds  of  London  Institute  Jor  the  Advancement 

of  Technical  Education.  Report  to  the  Governor j. 

April,  1893.  Gresham  College,  Basinghall  Street. 

This  report  presents  along  with  some  very  satisfadory 
features  certain  others  which  are  less  reassuring.  On 
the  one  hand,  it  is  pleasant  to  note  that  the  number  of 
day  students  has  increased  from  382  in  the  past  Session 
to  4x2  in  the  current  Session  ;  that  “  the  nature  of  the 
instrudion  both  in  the  day  and  evening  departments 
consists  to  a  very  large  extent  in  pradical  work.  Students 
spend  the  greater  part  of  their  time  in  the  laboratories 
and  workshops,  and  receive  individual  instrudion  and 
supervision.” 

It  is  satisfadory  to  find  that  some  of  the  former 
students  are  now  filling  important  positions  in  industrial 
establishments,  and  are  capable  of  effecting  real  improve¬ 
ments.  Even  one  such  fad  is  a  result  of  more  importance 
than  ten  thousand  successful  examinations. 

A  less  satisfadory  feature  is  that  the  Corporation  of 
London  have  withdrawn  their  financial  support  from  the 
Institute.  We  are  not  disposed  to  believe  that  the 
Corporation  has  become  indifferent  to  the  importance  of 
technical  education,  but  the  rumours  ofconfiscationvented 
in  different  quarters  have  a  necessarily  restriding  adion 
upon  munificence,  whether  private  or  corporate. 

Another  disappointing  feature  is  the  relatively  small 
number  of  students  who  devote  themselves  to  chemistry. 
At  the  Central  Institution  the  numbers  of  students  in 
chemistry  for  the  Sessions  1890— gi,  1891 — 92,  and  for  the 
winter  term  of  J892,  have  been  12,  ix,  and  10  ;  whilst  the 
total  of  students  in  all  four  departments  has  been  respec¬ 
tively  144,  160,  and  172.  Thus  it  will  be  at  once  seen 
that  the  number  of  chemistry  students  has  declined  not 
merely  positively  but  relatively. 

In  the  Finsbury  Technical  College  the  chemistry 
students  have  during  the  past  three  sessions  increased 
from  37  to  41  ;  small  figures  out  of  totals  of  184, 198,  and 
213.  An  honour  gained  by  this  college  is  that  Mr.  H.  D. 
Richmond,  ,one  of  their  former  students,  now  Analyst  to 
the  Egyptian  Government,  is  the  discoverer  of  the  new 
element  masrium. 

In  the  Evening  Department  chemistry  comes  out  even 
worse.  The  number  of  students  for  the  Session  1890 — gi 
was  6  out  of  a  total  of  334,  and  that  for  1891—92  7  out  of 
329!  These  figures  are  the  more  discouraging  as  the  two 
Professors — H.  E.  Armstrong  at  the  Central  Institution, 
and  R.  Meldola  at  the  Finsbury  Technical  College — are 
both  decidedly  “  the  right  men  in  the  right  places.” 

Of  course,  it  must  be  recognised  that,  as  in  all  British 
educational  institutions,  examinations  play  far  too 
prominent  a  part.  The  warnings  of  Mr.  Auberon  Herbert 
and  his  friends  are  as  little  noticed  as  those  of  Cassandra 
of  old. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Note. — All  degrees  of  temperature  are  Centigrade  unless  otherwise 

expressed. 

Comptes  Rendus  Hebdomadaires  des  Seances,  de  l' Academic 
des  Sciences.  Vol.  cxvi.,  No.  20,  May  15,  1893. 

Determination  of  Boron.—  Henri  Moissan. — This 
paper  will  be  inserted  in  full. 

The  Cultivation  of  the  Soil  and  Nitrification.  —  P. 
P.  Deherain. — This  paper  also  will  be  inserted  at  con¬ 
siderable  length. 

A  Study  of  the  Cadmium  and  Sal-ammoniac  Bat¬ 
tery. — A.  Ditte. — Cadmium,  in  the  cold,  has  no  adtion 
on  a  solution  of  ammonium  chloride,  but  its  oxide  may 
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combine  with  this  chloride,  yielding  transparent  crystals 
decomposable  by  water  and  containing  2(NH4Cl)CdO. 
The  ele&rolysis  of  a  solution  of  sal-ammoniac  under  the 
electromotive  adion  which  ensues  on  the  contact  of  a 
platinum-cadmium  couple  immersed  in  this  liquid  is  still 
exothermic.  In  all  the  batteries  examined  the  funda¬ 
mental  adion  is  always  an  exothermic  electrolysis  of  the 
saline  solution  yielding  alkali  and  chlorine,  which  forms 
with  the  metal  the  corresponding  chloride.  The  liquid 
is  not  homogeneous  at  all  depths;  it  is  more  a'kaline  in 
its  upper  strata,  and  contains  towards  the  bottom  more 
cadmium  (or  zinc)  chloride. 

Influence  of  the  Temperature  of  Re-Heating  upon 
the  Mechanical  Properties  and  the  Structure  of 
Brass. — Georges  Charpy. — The  author  proposes  to  study 
the  modification  of  these  properties  as  a  function  of  the 
temperature  of  re-heating,  and  to  examine  if  this  pheno¬ 
menon  can  be  ascribed  to  an  alteration  of  the  structure 
of  the  alloy.  His  researches  have  hitherto  been  confined 
to  a  brass  consisting  of  67  parts  of  copper  and  33  of  zinc. 
It  appears  that  in  general  brass  is  formed  of  two  distinct 
alloys,  the  one  crystalline  and  the  other  amorphous, 
playing  the  part  of  a  cement.  In  the  case  of  brass  crys¬ 
tallisation  improves  the  mechanical  properties  of  the 
metal. 

On  Substituted  Malic  Acids. — Ph.  A.  Guye. — This 
paper  may  be  regarded  as  an  appendix  to  M.  Colson’s 
controversy  with  M.  Friedel  and  M.  Le  Bel. 

Action  of  Zinc  Chloride  upon  Chloro-Camphor. 
Relation  between  Camphor  and  Carvacrol. — A.  Etard. 
Carvol  hydrochlorate  behaves  as  a  phenolic  addition 
produCt,  for  it  is  split  up  by  simple  distillation  (wffh  or 
without  zinc  chloride)  into  carvacrol  and  HC1.  Chloro- 
camphor  behaves  in  the  same  manner  as  a  carvacrol 
hydrochlorate.  As  a  chemical  function  camphor  may  be 
regarded  as  a  hydro-carvacrol. 

A  Certain  Numberof  Or  gano-  Metallic  Compounds 
belonging  to  the  Aromatic  Series. — G.  Perrier. — The 
compounds  in  question  are  aluminium  chloride  with 
ethers,  with  the  acetone  phenols,  and  with  the  phenols. 

Inulase  and  the  Indirect  Alcoholic  Fermentation 
of  Inuline. — E.  Bourquelot. — In  many  plants  of  the 
family  of  the  Composite,  especially  in  dahlias,  the  carbo¬ 
hydrate  in  reserve  is  not  starch  but  inuline.  Chemically 
these  compounds  differ  by  the  circumstance  that  if 
treated  by  boiling  dilute  acids  starch  yields  dextrose, 
whilst  inuline  produces  levulose.  From  a  physiological 
point  of  view  they  play  the  same  part.  It  has  long  been 
known  that  the  saccharification  of  starch  is  effe&ed  by  a 
soluble  ferment,  diasiase.  It  has  been  lately  discovered 
by  J.  R.  Green  that  the  corresponding  agent  for  inuline 
is  inulase.  Instead  of  using  dilute  sulphuric  acid  for 
converting  inuline  into  a  fermentible  sugar  the  process 
may  be  effected  by  means  of  pure  cultures  of  Aspergillus 
niger. 

Contribution  to  the  Study  of  the  Chemical  Pheno¬ 
mena  of  the  Assimilation  of  Carbonic  Acid  by 
Chloropbyllaceous  Plants— A.  Bach.— The  author 
considers  that  the  splitting  up  of  hydrated  carbonic  acid, 
C03H2,  follows  a  course  analogous  to  the  splitting  up  of 
sulphurous  acid  on  exposure  to  solar  radiation. 


MEETINGS  FOR  THE  WEEK. 

Tuesday,  13th. — Royal  Medical  and  Chirurgical,  8.30. 

-  Photographic,  8. 

Thursday,  15th.— Royal,  4.30. 

Chemical,  8,  “Contributions  to  our  Knowledg 
of  the  Aconite  Alkaloids  ”  (VI.  Conversion  < 
Aconitine  into  Isaconitine,  by  Prof.  Dunsta 
and  Mr.  F.  H.  Carr;  VII.  Modificati  ons  ( 
Aconitine  Aurcchloride,  by  Prof.  Dunstan  an 
Mr.  H.  A,  D.  jowett.  “  Properties  of  Stron 
SolutiMs,”  and  “Note  on  the  Stereoisomerisi 
of  Nitrogen  Compounds,”  by  S.  U.  Pickerim 
P.R.S.  And  other  papers. 

Friday,  i6th,— Quekett  Club,  8. 


TO  CORRESPONDENTS. 


R.  B. — In  most  cases  ammonium  acetate  will  answer  as  well  as 
sodium  acetate.  When,  however,  continuous  boiling  is  required, 
the  sodium  salt  is  preferred,  as  it  does  not  decompose  and  lose  acid 
so  readily  as  the  ammonium  salt.  We  know  no  better  book  on  the 
subjedt  of  Bread  and  Flour  than  the  one  by  Jago. 


FLETCHER’S 


THERMO-HYDROMETER, 


JT  is  scarcely  necessary  to  insist  upon  the  vital  im¬ 
portance  of  noting  the  temperature  of  a  liquid  when 
determining  its  specific  gravity  Hitherto  it  has  been 
necessary  to  employ  separate  instruments  for  the  two 
observations,  such  combinations  as  were  available 
being  clumsy,  slow,  and  untrustworthy.  In  FLETCHER’S 
THERMO-HYDROMETER  the  bulb  of  the  Thermometer  is 

BLOWN  IN  ONE  PIECE  WITH  THE  BULB  OF  THE  HYDRO¬ 
METER,  and  comes  into  direft  contadt  with  the  liquid 
to  be  tested,  thus  ensuring  the  utmost  sensitiveness. 
The  Thermometer  and  Hydrometer  scales  being  in 
juxtaposition  on  the  same  stem,  a  reading  of  each 
CAN  BE  taken  simultaneously. 

The  Thermometer  scale  is  graduated  from  ioc  to 
40°  C.,  and  the  Hydrometer  scale  is  divided  into 
single  degrees.  Specific  gravities  can  thus  be  de¬ 
termined  with  accuracy  to  the  third  decimal  place. 
Each  instrument  indicates  a  range  of '050  degree; 
thus:— 700  to  750;  750  to  -8oo  ;  -goo  to  ’850,  &c. 
The  series  extends  from  700  to  I'Sso. 

TO  ANALYSTS,  MANUFACTURING  CHE¬ 
MISTS,  PHARMACISTS,  BREWERS,  &c., 
FLETCHER’S  THERMO-HYDROMETER  will  prove  ot 
incalculable  value.  The  specific  gravities  of  Spirits, 
Tindtures,  Oils,  Syrups,  Wines,  Wort,  &c.,  can  be 
ascertained  with  a  precision  and  rapidity  impossible 
to  attain  with  the  ordinary  Hydrometer. 

Price,  in  Case,  Single  Instruments,  5s.  each. 

Set  of  Six,  in  handsome  Case,  with  divisions,  21  s. 


FLETCHER;  FLETCHER;  AND  STEVENSON 


Works:  Holloway,  N.  Offices:  21,  Mincing  Lane,  E.C 
LONDON. 


Science  Instruments. 


A  N  ILLUSTRATED  PRICED  AND 

IS-  DESCRIPTIVE  CATALOGUE  of  the  Instruments  of  Science 
which  are  used  in  teaching  and  demonstrating  every  branch  of 
Physical  Science,  as  well  as  of  the  Instruments  which  are  used  in 
Original  Research  and  in  the  applications  of  Science  to  Technical 
Industries  and  pursuits. 

Price  to  non-customers,  2s.  6d.  post  free. 


BRADY  AND  MARTIN, 

Northumberland  Road  and  29,  Mosley  Street, 
NEWCASTLE-ON-TYNE. 

Partners : — 

N.  H.  MARTIN,  C.  E.  STUART,  B.Sc.,  H.  SPARGO,  A. Sc.,  F.I.C. 


\A/Ater-Glass,  or  Soluble  Silicates  of  Soda 

'  V  and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY'S,  Ardwick  Chemical 
Works,  Manchester. 


CMlicates  of  Soda  and  Potash  in  the  state  oi 

^  Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  SoaD  and  other  purposes, 
supplied  on  best  terms  by  W.  GOSSAGE  and  Sons,  '  Soap 
Works,  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co  19  and  20,  Water  Lane,  Totter 
Street,  E.C.,  who  hold  stock  ready  for  delivery. 
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FLAME  SPECTRA  AT  HIGH  TEMPERATURES,* 

Part  I.  Oxvhydrogen  Blowpipe  Spectra. 

V  wNs, 

By  W.  N.  HARTLEY, "TP.-R.S. 

Brewster,  in  1842,  first  examined  the  speCtra  of  salts 
with  a  flame  of  oxygen  and  coal-gas  (Pruc.  Roy.  Soc. 
Edin.,  vi.,  p.  145). 

Professor  Norman  Lockyer  has  given  us  maps  of 
twenty-two  metallic  speCtra  at  the  temperature  of  the 
oxygen  and  coal-gas  flame.  The  region  observed  lies 
between  A  7000  and  4000. 

Preparatory  to  undertaking  the  study  of  speCtroscopic 
phenomena  connected  with  the  Bessemer  “  blow  ”  and 
the  manufacture  of  steel  generally,  I  have  carefully 
observed  the  speCtra  of  metals  and  metallic  oxides 
obtained  by  submitting  the  substances  to  the  oxyhydrogen 
flame. 

Method  of  Investigation. — The  method  of  obtaining 
spedtra  with  flames  at  high  temperatures  is  the  following. 
Hydrogen  proceeding  from  a  large  lead  generator  is  burnt 
in  a  blowpipe  with  compressed  oxygen.  The  blowpipe 
measures  3  in.  in  length  by  |  in.  external  diameter.  The 
substances  examined  are  supported  in  the  flame  on  small 
plates  of  kyanite  about  2  in.  in  length,  ^  in.  in  thickness, 
and  J  in.  in  width.  This  mineral,  which  is  found  in 
masses  in  co.  Donegal,  contains  96  per  cent  of  aluminium 
silicate,  and  is  practically  infusible.  The  speCtra  were  all 
photographed  with  the  instrument  employed  by  me  on 
former  occasions  for  photographing  ultra-violet  speCtra, 
illustrations  of  which  were  published  in  the  Chetn.  Soc. 
Journ.,  xli,,  p.  gi,  1882.  The  dispersion  of  the  instru¬ 
ment  was  that  of  one  quartz  prism  of  6o°. 

Iscchromatic  plates  developed  with  hydroquinone  were 
largely  used.  Various  dyes  for  sensitising  and  all  kinds 
of  developing  substances  were  tried.  The  speflra  were 
measured  with  an  ivory  scale  divided  into  hundredths  ol 
an  inch,  and  direCtly  applied  to  the  photographs,  the 
division  20  on  the  scale  being  made  to  coincide  with  the 
yellow  sodium  line  which  appears  in  every  photograph. 
It  was  found  convenient  to  record  the  measurements  on 
a  gelatino-bromide  paper  print  taken  from  an  enlarged 
negative.  Sometimes,  for  more  careful  and  minute  refer¬ 
ence,  it  was  found  convenient  to  make  an  enlargement  of 
the  speCtrum  with  the  scale  in  position,  but  accurate 
measurements  cannot  be  made  in  this  way.  It  is 
necessary  to  use  a  low  magnifying  power  and  cross  wires 
in  the  eye-piece. 

For  the  identification  of  lines  already  known  nothing 
more  complicated  is  required,  but  to  measure  new  lines 
and  bands  it  was  considered  desirable  to  make  use  of  a 
micrometer  and  microscope  ;  the  screw  of  the  micrometer 
was  cut  with  100  threads  to  the  inch,  and  the  magnifying 
power  generally  used  was  10  diameters. 

Characters  and  Extent  of  the  Spectra  Observed. — Just 
as  in  the  ordinary  use  of  the  spectroscope  we  must  be 
prepared  to  see  the  lines  of  sodium,  and  in  hydrocarbon 
flames  the  bands  of  carbon,  so  in  these  speCtra  the  sodium 
lines  and  the  strongest  lines  belonging  to  the  emission 
spedtrum  of  water  vapour  are  also  always  present. 

In  addition,  tha  kyanite  yields  the  red  line  of  lithium, 
which  is  no  inconvenience,  but  a  positive  advantage, 
serving,  as  it  does,  to  indicate  where  the  speCtra  com¬ 
mence. 

A  large  majority  of  the  metals  and  their  compounds  all 
terminate  somewhere  about  the  strongest  series  of  water 
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vapour  lines.  Typical  non-metallic  speCtra  are  sulphur, 
selenium,  and  tellurium  ;  the  first  yields  a  continuous 
speCtrum  with  a  series  of  beautiful  fluted  bands,  the 
second  a  series  of  fine  bands  occurring  at  closer  intervals, 
and  the  third  is  characterised  by  bands  still  closer 
together,  and  near  the  more  refrangible  termination  of 
which  four  lines  occurring  in  Hartley  and  Adeney’s  spark 
speCtrum  of  tellurium  are  visible.  Increase  in  atomic 
mass  causes  shorter,  periods  of  recurrence  of  bands.  In 
line  speCtra  it  is  the  reverse  ;  increase  in  atomic  mass 
causes  greater  periods  in  the  recurrence  of  lines.  Char¬ 
coal  and  carbon  monoxide  yield  chiefly  continuous 
speCtra  ;  the  latter,  however,  exhibits  some  carbon  lines. 
The  hydrocarbons  yield  the  well-known  speCtrum  of 
carbon  bands  with  also  those  attributed  to  cyanogen.  Of 
metallic  elements,  nickel,  chromium,  and  cobalt  yield 
purely  line  speCtra;  antimony,  bismuth,  silver,  tin,  lead, 
and  gold  beautiful  banded  speCtra  (speCtra  of  the  first 
order)  accompanied  by  some  few  lines.  These  speCtra 
are  finer  than  those  of  selenium  and  tellurium. 

Iron  and  copper  exhibit  lines  and,  less  prominently, 
bands.  Manganese  has  a  beautiful  series  of  bands  and  a 
group  of  three  very  closely  adjacent  lines.  Aluminium 
gives  a  fine  continuous  spedrum  with  three  lines,  origin 
uncertain,  zinc  a  continuous  speCtrum  without  lines,  and 
cadmium  a  speCtrum  consisting  of  one  single  line  only, 
X  3260’2. 

Of  compounds,  chromic  trioxide  yields  a  continuous 
speCtrum  with  six  lines  belonging  to  the  metal,  copper 
oxide  a  fine  band  speCtrum  with  two  lines  of  the  metal, 
magnesium  sulphate  gives  a  speCtrum  of  magnesium  oxide 
consisting  of  broad  degraded  bands  composed  of  closely 
adjacent  fine  lines  and  one  line  belonging  to  the  metal, 
A2852. 

The  sulphates  of  calcium,  strontium,  and  barium  give 
both  bands  of  the  oxides  and  lines  of  the  elements.  Phos¬ 
phorus  pentoxide  yields  a  continuous  speCtrum  with  one 
peculiar  line,  seen  also  in  the  speCtrum  of  arsenic. 

The  chlorides  of  the  alkalis  give  also  lines  of  the  ele¬ 
ments  with  a  more  or  less  continuous  speCtrum,  which,  it 
is  believed,  is  due  to  the  metal  in  each  case.  Lithium 
chloride  gives  no  continuous  speCtrum. 

The  Volatility  of  Metals. — One  of  the  most  interesting 
faCts  ascertained  by  this  investigation  is  the  volatility  of 
all  the  metals  examined,  except  platinum,  and  particu¬ 
larly  the  extraordinary  volatility  of  manganese,  and,  to 
some  extent,  of  the  infusible  metal  iridium.  Metal 
believed  to  be  pure  iridium  is  seen  to  have  diminished 
after  the  flame  has  played  upon  it  for  about  two  hours. 


ATTEMPT  AT  A  GENERAL  METHOD  OF 
CHEMICAL  SYNTHESIS. 

By  RAOUL  PICTET. 

In  order  to  develope  from  the  totality  of  faCts  explained 
in  my  former  papers  a  practical  method  of  utilising  low 
temperatures  in  chemical  syntheses,  it  will  be  useful  to 
recal  the  partial  laws  which  we  have  already  seen. 

The  fundamental  hypothesis  which  has  guided  us  and 
the  experimental  verifications  have  enabled  us  to  establish 
eight  laws : — 

1.  At  very  low  temperatures,  below  — 130°,  no  chemi¬ 
cal  reaction  takes  place,  whatever  substances  are  present. 

2.  All  chemical  reactions  are  manifested  spontaneously 
at  a  certain  temperature  and  under  a  certain  pressure 
exerted  upon  the  constituents  ;  this  is  the  temperature 
limit. 

3.  The  same  reactions  may  be  obtained  below  the  tem¬ 
perature  limit  if  we  apply  auxiliary  energy  by  the  use  of 
eleCtric  currents  or  discharges. 

4.  Exothermic  reactions  always  present  two  phases  : 
in  the  former  we  retain  a  control  of  the  temperatures  if  we 
can  remove  from  the  combining  bodies,  by  radiation,  as 
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much  heat  as  is  produced  at  the  same  moment  by  the 
simultaneous  effeCt  of  the  affinities  of  the  extraneous 
energies  introduced  into  the  substances.  In  the  second 
phase,  the  temperature  rises  suddenly  until  the  reaction 
takes  place  above  the  temperature  limit. 

The  first  phase  is  the  reaction  limit.  The  second  phase 
is  the  reaction  in  mass. 

5.  Endothermic  reactions  are  always  limit  reactions. 

6.  The  dissociation  of  the  products  obtained  by  exo¬ 
thermic  reactions  corresponds  to  the  laws  of  endothermic 
combinations  and  reciprocally. 

7.  The  temperature  limit  of  chemical  reactions  is  not 
in  a  known  simple  relation  with  the  apparent  energy  of 
the  phenomenon.  On  the  contrary,  the  quantities  of  heat 
liberated  seem  to  class  the  ascending  order  of  the  tem¬ 
perature  limit,  especially  in  one  and  the  same  family  of 
substances. 

8.  The  eleCtric  spark  and  current  seem  to  be  the  best 
media  for  supplying  extraneous  energy  to  limited  chemi¬ 
cal  readtions. 

With  these  eight  partial  laws  we  may  establish  a  com¬ 
plete  scientific  programme  for  the  discovery  of  a  general 
method  of  chemical  synthesis. 

We  begin  by  bringing  in  contadt  the  simple  bodies,  and 
defining  experimentally  the  laws  which  govern  their  com¬ 
binations,  the  relations  between  their  temperatures,  the 
pressures,  and  the  quantities  of  heat  to  be  supplied  in 
limited  readtions. 

As  this  first  series  of  observations,  must,  on  principle, 
give  precise  numerical  values,  we  must  never  allow  reac¬ 
tions  in  mass  to  interfere,  as  they  disturb  and  modify  the 
thermic  conditions  of  the  phenomenon.  This  condition, 
sine  qua  non,  indicates  at  once  the  plan  of  operations  to 
be  followed.  The  chemist  must  have  at  command  a 
powerful  refrigeratory  apparatus,  by  which  he  can  at 
least  reach  temperatures  of  — 130°  to  — 150°,  so  as  to 
paralyse  all  chemical  reaction.  Substances  thus  cooled 
are  certainly  below  all  the  temperature  limits. 

The  refrigerating  tank  must  have  a  temperature  which 
can  be  regulated  at  will  from  — 130°  to  the  ordinary  tem¬ 
perature. 

A  powerful  induction  coil  yields  sparks  which  must  be 
made  to  strike,  by  means  of  insulated  condtidlors  through 
the  substances  to  be  combined,  in  the  refrigerated  enclo¬ 
sure. 

When  the  readtion  commences,  the  heat  produced  each 
moment  by  the  weight  of  the  compounds  obtained  must 
be  withdrawn  by  radiation,  so  that  the  temperature  at 
which  the  readtion  is  produced  may  be  kept  constant. 

The  quantities  of  energy  represented  by  the  eledtric 
current  in  amperes  and  volts  are  equivalent  to  the  endo¬ 
thermic  phase  of  the  readtion.  The  quantities  of  heat 
lost  by  radiation  measure  the  exothermic  phase. 

The  calorimetric  measure  effedted  in  the  refrigeratory 
enables  us  to  know  diredtly  the  effedt  of  radiation  for  all 
the  differences  of  temperature. 

We  shall  on  this  principle  constitute  the  first  rational 
dynamic  table  in  chemistry,  by  studying  all  the  simple 
bodies,  two  by  two,  three  by  three,  &c.  By  combining  by 
the  same  methods,  and  with  the  same  appliances,  the 
binary  bodies  with  the  simple  bodies,  we  obtain  the 
second  dynamic  table.  Next  we  pass  to  the  ternary 
substances,  &c. 

The  successive  experiments  will  discover  the  laws 
which  govern  the  phenomena,  and  will  in  so  far  facilitate 
the  knowledge  of  the  utilisation  of  the  dynamic  tables. 

The  line  of  the  greatest  chemical  declination  of  all 
bodies  will  thus  be  determined  experimentally. 

Chemical  readtions  will  be  defined  in  a  manner  as  pre¬ 
cise  and  certain  as  the  fall  of  a  body  on  an  inclined  plane 
by  a  single  track  without  ambiguity.  We  shall  know 
beforehand,  for  any  readtion  which  we  may  wish  to  pro¬ 
duce,  all  the  conditions  to  be  fulfilled  so  as  to  obtain  only 
a  single  effedt,  e.g.,  the  fixation  of  a  new  element  upon  a 
given  primitive  nucleus. 

The  track  wijl  be  known  a.qd  the  resqlt  certain.  Under 
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this  form  we  see  the  possibility  of  forming  rationally  by 
direct  synthesis  all  the  substances  in  nature. 

It  is  probable  that  along  with  the  eledtric  spark  we  may 
utilise  other  sources  of  auxiliary  energy,  e.g.,  the 
collateral  chemical  readtions  produced  in  the  series  of 
substances  studied,  and  which  will  yield  a  known  number 
of  calories.  The  subjedt  of  this  immense  research  is 
scarcely  touched  upon  ;  we  have  confined  ourselves  to  lay 
down  its  principal  lines. 

The  present  experimental  results  give  a  preliminary 
sandtion  to  this  programme. 

In  concluding  the  exposition  of  these  general  views  on 
the  phenomena  of  ponderable  matter,  we  see  that  the 
same  equations  of  motion  may  represent  as  a  simple  func¬ 
tion  of  distances 

1.  All  astronomy  and  the  phenomena  of  gravitation, 
the  distance  of  bodies  which  attradt  each  other,  passing 
from  infinity  to  distances  where  the  adtion  of  the  ether 
manifests  itself  to  modify  the  law  of  Newton. 

2.  All  cohesion  where  the  totality  of  the  physical 
phenomena  of  changes  of  state  linked  to  calorific  pheno¬ 
mena  where  the  distances  of  the  attracting  bodies  pass 
from  the  limits  of  gravitation  to  the  distance  of  bodies 
refrigerated  to  the  absolute  zero. 

3.  All  chemistry,  phenomena  of  motion,  when  the  dis¬ 
tance  of  the  attracting  bodies  is  smaller  than  that  observed 
at  the  absolute  ?ero. 

The  equations  of  the  movement  of  matter  permit  us 
thus  to  reduce  these  three  sciences  to  a  single  formula, 
the  numerical  terms  of  which  are  not  yet  known,  but  from 
which  we  may  logically  deduce  every  observable  pheno¬ 
menon. — Comptes  Rendus,  cxvi.,  p.  1057. 


A  NEW  METHOD  FOR  DETERMINING  THE 
FATTY  MATTER  OF  MILK. 

By  LEO.  LIEBERMANN  and  S.  SZEKELY. 

Most  of  the  better-known  methods  of  determining  the  fat 
of  milk,  if  they  do  not  depend  on  purely  physical  princi¬ 
ples,  use  ether  as  a  solvent.  None  of  these  methods  can 
be  perfedlly  accurate,  since  ether,  in  addition  to  milk-fat, 
takes  up  other  substances.  This  observation  is  not  quite 
new  ;  it  was  pointed  out  some  time  ago  by  one  of  the 
present  writers  ( Pharm .  Centralhalle,  1885),  and  has  been 
noticed  elsewhere,  but  it  has  not  been  utilised  for  an  exaCt 
determination  of  the  fat  of  milk. 

It  appears  from  the  following  experiments  that  the 
errors  thus  occasioned  are  not  quite  insignificant : — 

The  fat  of  a  milk  was  determined  according  to  the  well- 
known  method  of  Adams.  We  took  the  precaution  of 
previously  saturating  the  specially  prepared  commercial 
slips  of  paper  with  acid  sodium  phosphate  (for  the  more 
ready  elimination  of  any  resinous  acids  present),  and 
extracting  them  with  ether.  The  fat  obtained  from  the 
milk  was  dried  and  again  dissolved  in  ether,  when  it  was 
found  that  on  this  second  solution  a  certain  portion  was 
not  taken  up  by  the  ether.  We  filtered  the  ethereal 
solution,  carefully  washed  the  filter  with  ether,  and  after 
the  expulsion  of  the  ether  we  weighed  the  residue  again. 

In  the  first  weighing  we  obtained  3‘6o  per  cent ;  in  the 
second,  though  all  loss  was  carefully  avoided,  only  3'35 
per  cent.  The  difference  was  therefore  0^25  per  cent, 
which  did  not  consist  of  fat. 

In  a  second  portion  of  the  same  milk  we  again  deter¬ 
mined  the  fat  by  the  Adams’  method,  extracting,  however, 
with  petroleum  ether  instead  of  with  ether.  We  obtained 
3'4C  per  cent  fat.  We  have  thus  a  proof  that  the  first 
extraction  with  ether  did  not  give  an  accurate  result.  The 
second  result,  obtained  by  re-dissolving  the  dried  milk- 
fat,  was  correct,  since  the  difference  was  only  0'05  per 
cent. 

The  fat  was  also  determined  in  the  same  milk  by 
Soxhlet’s  arseometric  process  and  by  Hoppe  Seyler’s 
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method  ;  the  former  process  gave  3-69  per  cent  and  the 
latter  3  85  per  cent. 

In  a  second  experiment  we  obtained,  on  extraction  with 
ether  (Adams),  3-96  per  cent,  and  on  extracting  the  milk 
previously  desiccated  with  sand  4-07  per  cent.  In  both 
cases,  on  again  dissolving,  we  found  a  residue  insoluble 
in  ether,  after  the  removal  of  which  the  quantity  of  fat 
obtained  according  to  Adams  was  reduced  from  3-96  to 
3  86  per  cent  ;  whilst  the  portion  treated  by  the  other 
process  fell  from  4-07  to  3-95  per  cent.  The  same  milk 
on  extraction  with  petroleum  ether  gave  378  per  cent  of 
fat. 

It  is  remarkable  that  the  fats  extracted  respectively 
with  ether  or  petroleum  ether  often  differ  in  their  out¬ 
ward  appearance.  The  residue  from  ether  is,  as  a  rule, 
yellowish  ;  that  from  petroleum  ether  pure  white  and 
perfectly  soluble  in  the  solvents  of  the  fatty  matters. 

We  instituted  an  entire  series  of  comparative  experi¬ 
ments,  from  which  it  appears,  without  exception,  that 
higher  percentages  are  always  obtained  with  ether  than 
with  petroleum  ether.  These  differences  are  so  consider¬ 
able  that  they  cannot  be  explained  by  an  excess  of  matter 
extracted  by  the  ether  from  the  prepared  paper  or  from 
the  impurities  of  the  gypsum  or  the  sand.  It  is  certainly 
for  the  greatest  part  derived  from  the  milk  itself.  We 
have  found  that  the  paper  prepared  for  the  Adams  method 
yielded  to  ether  only  o‘oo2  grm.,  whilst  sand  and  gypsum 
gave  off  only  con  grm. 

We  have  further  made  comparative  experiments  with 
the  method  proposed  sometime  ago  by  one  of  us  (Lieber- 
mann),  and  with  the  method  as  modified  by  Wolff. 

We  found  in  a  milk 


According  to  Adams,  with  ether  . .  ..  =3-91  p.  c. 

„  Liebermann  .  =4-12  ,, 

With  Wolff’s  modification .  =3‘97  ,, 

Extraction  with  petroleum  ether  (Adams)  =377  ,, 

In  another  milk  :  — 

According  to  Adams,  with  ether  . .  =5‘55  p.  c. 

„  Liebermann  .  =  5-32  ,, 

Wolff’s  modification  .  =5'17  ,, 

Adams,  with  petroleum  ether  ..  ..  =  5-07  ,, 


Considering  that  the  differences  on  using  petroleum 
ether  are  not  unimportant,  amounting  on  the  average  to 
0-17  per  cent,  but  in  some  cases  exceeding  0-4  per  cent, 
we  consider  ether  unfit  for  the  accurate  determination  of 
milk-fat,  and  recommend  in  its  place  light  petroleum 
ether. 

At  the  same  time  we  propose  a  new,  convenient,  and 
accurate  method,  a  further  development  of  that  which 
one  of  us  (Liebermann)  published  some  time  ago  ( Zeit . 
Anal,  Chemie,  xxii.,  383,  and  xxiii. ,  476). 

The  New  Method. 

Fifty  c.c.  milk  at  the  temperature  of  the  room  are  put 
in  a  glass  cylinder  about  25  c.m.  in  height  and  about  4J 
c.m.  internal  diameter  ;  there  are  added  5  c.c.  of  potassa- 
lye  at  1-27  specific  gravity,  closed  with  a  well-fitting  cork, 
and  well  shaken. 

To  this  mixture  are  added  50  c.c.  of  a  light  petroleum 
ether,  the  specific  gravity  of  which  is  about  0-663,  the 
boiling-point  60°,  and  which  evaporates  on  the  water-bath 
without  residue.  The  glass  is  stoppered,  and  again 
vigorously  shaken  so  as  to  form  an  emulsion.  To  this 
emulsion  are  added  50  c.c.  alcohol  of  about  95-8  to  96  per 
cent,  and  the  liquid  is  again  well  shaken.  After  at  most 
four  or  five  minutes  the  petroleum  ether  separates  at  the 
top,  and  the  separation  may  be  regarded  as  complete. 
We  shake  again  three  or  four  times,  each  time  for  a 
quarter  of  a  minute,  allowing  each  time  the  ether  to 
separate  out. 

The  petroleum  ether  will  now  have  taken  up  all  the  fat. 
We  ascertained  this  point  by  shaking  up  eleven  specimens 
a  different  number  of  times,  the  first  once  and  the  eleventh 
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eleven  times.  Already  after  the  third  and  fourth  shaking 
we  have  found  quantities  of  fat  which  differ  from  each 
other  only  to  an  unimportant  degree.  After  once  shaking 
3'535  Per  cent,  after  twice  shaking  3-54  per  cent,  and  the 
results  which  we  obtained  between  the  third  and  the 
eleventh  shaking  fluctuated  only  between  3-55  and  3'56 
per  cent. 

Of  the  stratum  of  petroleum  ether,  20  c.c.  are  drawn 
off  with  a  pipette  and  introduced  into  a  small  tared 
capsule,  the  capacity  of  which  is  about  40  to  50  c.c.,  and 
the  neck  of  which  is  higher  than  1  c  m.,  with  a  diameter 
of  to  2  c.m.  These  small  flasks  are  convenient, 
because  the  liquid  does  not  readily  rise  out  of  them,  and 
yet  the  evaporation  goes  on  with  sufficient  rapidity.  But 
of  course  small  tared  beakers  or  ordinary  flasks  may  be 
used. 

The  flask  is  set  upon  a  water-bath  at  a  moderate  heat, 
the  petroleum  ether  is  evaporated  entirely  away,  and  the 
residue  is  dried  at  from  no°  to  120°,  for  which  an  hour  is 
generally  sufficient ;  the  weight  found,  if  multiplied  by  5, 
gives  the  quantity  of  fat  in  100  c.c. 

The  quantities  of  fat  obtained  by  the  new  method  may 
be  easily  re-calculated  by  the  aid  of  the  specific  gravity 
into  percentages  by  weight,  so  as  to  admit  of  a  compari¬ 
son  with  the  Adams  method,  in  which  the  milk  is  weighed. 
We-remark  that  on  the  Adams  method  the  extraction  with 
petroleum  ether  must  last  for  at  least  3  hours. 

The  results  of  the  new  method  vary  from  those  of  the 
gravimetric  method  by  o  066  in  a  positive  direction,  and 
by  0-037  Per  cent  in  a  negative  direction.  But  these 
deviations,  in  our  opinion,  are  not  necessarily  founded  on 
sources  of  error  in  the  method,  but  are  chiefly  due  to  the 
circumstance  that  in  the  gravimetric  method  the  milk  is 
weighed,  whilst  in  the  new  method  it  is  measured,  and 
that  the  re-calculation  may  occasion  errors. — Zeitschri/t 
f.  Anal.  Chemie ,  xxxv.,  p.  168. 


PROGRESS  OF  CHEMISTRY  AS  DEPICTED  IN 
APPARATUS  AND  LABORATORIES.* 

By  H.  CARRINGTON  BOLTON. 

(Concluded  from  p.  272). 


A  special  form  of  furnace  much  extolled  for  alchemical 
operations  was  an  “  athanor,”  deathless,  because  the  fire 
could  be  maintained  indefinitely.  The  residuum  of  any 
distillation  was  a  “  caput  mortuum,”  death’s  head.  A 
cone-shaped  bag  for  filtering  was  early  known  as  “  Hip¬ 
pocrates’  sleeve  ”  ;  the  operating  of  closing  a  flask  by 
fusing  the  neck  was  applying  the  “  seal  of  Hermes  ”  ; 
fusing  of  two  metals  was  their  “  marriage.”  A  still 
more  extravagant  nomenclature  was  applied  to  chemical 
substances  themselves,  but  of  these  and  of  the  characters 
employed  to  designate  them  I  have  already  addressed  the 
Academy  (December  n,  1882,  and  March  12,  1883).  A 
single  example  will  suffice.  Basil  Valentine  wrote: 
“  The  greater  the  quantity  of  the  eagle  opposed  to  the 
lion  the  shorter  the  combat ;  torment  the  lion  until  he  is 
weary  and  desires  death.  Make  as  much  of  eagle  until 
it  weeps,  colled  the  tears  and  the  blood  of  the  lion  and 
mix  them  in  the  philosophical  vase.”  That  is  to  say  : 
“  Dissolve  the  substance  and  volatilize  it.” 

In  Iheronimus  Brunschwick’s  Liber  de  arte  distil • 
landi  compositis  (1500)  are  many  coarse  woodcuts  repre¬ 
senting  distillations  conducted  under  different  planetary 
aspects;  also  a  noteworthy  interior  of  a  pharmacy  of  the 
fifteenth  century,  the  apothecary’s  assistant  busy  with  a 
pestle,  gallipots  on  shelves,  scales  on  a  hook,  and  the 
licence  and  certificates  of  the  master  conspicuously 
displayed. 

The  remarkable  and  abundant  illustrations  of  the 


*  (Abstract).  From  the  Transactions  of  the  New  York  Academy  of 
Sciences,  Vol.  XII. 
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Chemistry  as  Depicted  in  Apparatus  and  Laboratories.  { c S8 


operations  of  mining,  treatment  of  ores  by  washing  and 
smelting,  in  George  Agricola’s  De  re  melallica  (1556), 
are  too  well  known  to  need  mention. 

The  Alchymia  of  Andreas  Libau  (or  Libavius),  pub¬ 
lished  at  Frankfort  in  1595,  is  conspicuous  for  accuracy 
of  description  and  systematic  arrangement  of  topics.  He 
treats  in  this  work  of  th tEncheria,  or  manual  operations, 
and  of  the  Chymia,  or  substances,  in  separate  books. 
The  former  he  divides  into  two  sections,  one  dealing 
with  laboratory  apparatus,  and  one  with  the  construc¬ 
tion  and  management  of  furnaces.  He  describes  and 
figures  an  ideal  laboratory  provided  not  only  with  every 
requisite  for  chemical  experimentation,  but  also  the 
means  of  entertaining  visitors,  including  such  luxuries 
as  baths,  enclosed  corridors  for  exercise  in  inclement 
weather,  and  a  well  stocked  wine-cellar.  This  work, 
sometimes  called  the  “  First  Text-book  of  Chemistry,” 
contains  woodcuts  of  a  great  variety  of  alembics  having 
peculiar  forms  for  special  uses  ;  also  a  distilling  appara- 
ratus  fitted  with  an  ingenious  system  of  condensers  for 
very  volatile  liquids.  Besides  the  usual  funnels  for  fil¬ 
tering  Libavius  describes  the  now  neglected  method  of 
filtering  by  capillary  fibres  of  wool  or  asbestus  ;  a  process 
which,  however,  was  known  as  early  as  400  B.C-,  as  I 
have  shown  in  a  paper  read  to  the  Academy  0<5t.  13,  1879. 
Filtration  was  often  styled  “  destillatio  per  filtrum,”  and 
the  method  just  named  was  known  as  “  destillatio  per 
lacinias  it  is  practically  capillary  syphoning. 

Libavius’  sumptuous  plans  were  never  realised,  but 
towards  the  close  of  the  seventeenth  century  the  first 
public  laboratory  was  opened  at  Altdorf  (near  Nurem¬ 
berg)  under  Prof.  John  Moritz  Hoffman.  In  the  same 
year  (1683),  the  first  government  laboratory  was  estab¬ 
lished  by  Karl  XI.  at  Stockholm  ;  of  this  the  first  director 
was  Urban  Hjarne. 

A  woodcut  in  a  work  published  in  1570  depicts  in  a 
very  interesting  way  all  the  steps  in  the  manufacture  of 
sugar,  men  chopping  the  cane,  others  grinding  and 
pressing  it,  large  cauldrons  for  boiling  the  juice, 
conical  moulds  in  a  frame,  and  the  completed  sugar- 
loafs. 

Distilling  apparatus  in  great  variety  is  figured  in  the 
Elixir  vitce  of  the  Italian  author  Donato  d’Eremita, 
published  in  1624.  This  pharmaceutical  work  contains 
nineteen  full-page  plates  engraved  with  delicate  skill. 

In  Kircher’s  Mundus  Subterraneus  (1665)  are  engraved 
numerous  forms  of  furnaces  and  stillatories,  largely 
copied  from  Donato  d'Eremita’s  work. 

J.  J.  Becher,  in  his  account  of  a  “  Portable  labora¬ 
tory  ”  (1719),  exhibits  on  a  single  plate  sixty-four 
different  articles,  including  the  following:  Crucibles, 
muffles,  cupels  or  tests,  moulds  for  making  cupels  and 
for  casting  metals,  mortars,  mills  for  grinding,  bellows, 
tongs,  forceps,  a  tripod  for  supporting  dishes,  a  rabbits- 
foot  for  brushing  powders,  a  hand  screen  to  protect  the 
face  from  heat,  various  vessels  of  wood,  copper,  and 
iron,  scales  for  weighing  (three  styles),  retorts,  phials, 
funnels,  bladders,  besides  an  apron,  a  towel,  a  linen 
jacket,  an  hour-glass,  candles,  and  tobacco-pipes  ! 

Straw-rings  for  supporting  round  bottomed  vessels  are 
pictured  in  Lefevre’s  Traite  (1669). 

The  interior  of  the  University  laboratory  at  Utrecht, 
under  the  direction  of  Johann  Conrad  Barchusen, 
Professor  of  Medicine  and  Chemistry,  is  neatly  figured 
in  his  Pyrosophia,  published  1698.  In  this,  as  in  olhers 
of  the  period,  the  prominence  given  to  furnaces  reflects 
the  importance  attributed  to  operations  by  fire. 

Physical  instruments  of  chemical  application  were 
slower  in  developing  ;  thermoscopes  appeared  early 
in  the  seventeenth  century,  and  thermometers  somewhat 
later.*  Torricelli  discovered  the  barometer  in  1643, 
and  Pascal  tested  its  utility  on  the  Puy-de  D6me  five 
years  later. 


*  Geber  remarks  that  “  Fire  is  not  a  thing  which  can  be 
measured,  therefore  it  happens  that  error  is  often  committed  in  it.” 
He  evidently  felt  the  nied  of  thermometers. 


Otto  de  Guericke’s  air-pump  and  frictional  eleCtric 
machine,  together  with  the,  interesting  experiments 
conducted  with  the  Magdeburg  hemispheres,  are  hand¬ 
somely  depicted  in  his  celebrated  treatise  De  vacuo  spatio, 
published  in  1672.  This  air  pump  and  the  hemispheres 
are  preserved  in  the  Royal  Library,  Berlin.  The  Hon. 
Robert  Boyle  improved  Guericke’s  air  pump  in  1659,  and 
used  it  in  laying  the  foundations  of  pneumatic  chemistry, 
a  field  that  from  this  time  occupies  our  attention  almost 
exclusively.  Boyle’s  air  pump  and  accessory  apparatus 
are  figured  in  plates  accompanying  the  several  editions 
of  his  works. 

As  is  well  known,  the  earlier  chemists  paid  little  or 
no  attention  to  gases,  though  they  were  familiar  with 
processes  which  generated  them;  perhaps  the  study  of 
gases  was  retarded  by  lack  of  inventive  skill  in  handling 
them.  Dr.  Beddoes,  writing  of  Mayow,  and  reflecting 
on  this  point,  uses  the  following  language:  ‘‘To  be 
sensible  of  the  merit  of  these  contrivances  of  Mayow, 
we  have  only  to  recoiled  how  difficult  it  must  have 
appeared  to  confine,  divide,  remove  from  vessel  to 
vessel,  examine,  and  manage  at  pleasure  fugitive, 
incoercible,  and  impalpable  fluids  like  that  which  we 
breathe.” 

In  1672  Boyle  obtained  hydrogen  gas  by  the  adion  of 
acids  on  iron  filings,  and  showed  its  combustibility,  but 
seems  to  have  made  no  attempt  to  colled  and  examine 
the  gas. 

The  first  scientific  experiments  in  pneumatic  chemistry 
were  made  by  John  Mayow,  an  Oxford  physician,  born 
in  1645  and  died  at  the  age  of  34  years.  In  1669  he 
published  a  work  entitled  De  sal-nitro  et  spiritu  nitro- 
aereo,  in  which  he  figures  his  apparatus  and  describes 
his  methods.  To  confine  and  study  any  gas,  the  air,  for 
example,  he  inverted  a  cucurbit  in  a  pan  of  water,  used 
a  syphon  to  establish  the  level  of  the  water  within  and 
without,  and  introduced  a  shelf  into  the  wider  part  of 
the  cucurbit,  from  which  he  hung  substances  whose 
adion  he  examined.  He  used  a  burning  glass  to  ignite 
substances,  camphor  for  example,  placed  in  the  cucurbit; 
he  also  introduced  a  mouse  in  a  cage  supported  on  a 
tripod  under  the  cucurbit.  He  adopted  an  ingenious 
plan  for  transfering  gases  from  one  vessel  to  another, 
shown  in  the  engraving  that  accompanies  his  rare 
treatises.  Mayow  failed  to  distinguish  different  gases, 
but  was  the  pioneer  in  the  method  of  manipulating 
them.  Of  his  anticipating  later  theories  of  combustion 
we  make  mere  mention,  as  our  theme  excludes  theory. 

Mayow’s  contrivances  were  somewhat  improved  by  the 
eminent  English  botanist,  Rev.  Dr.  Stephen  Hales.  In 
his  ‘‘Vegetable  Statics  ”  (1727)  he  describes  an  attempt 
to  analyse  the  air  with  many  ingenious  devices.  Hales 
heated  substances  in  a  retort  communicating  by  means 
of  a  syphon  with  a  receiver  consisting  of  a  flask  inverted 
in  a  vessel  of  water,  the  flask  being  supported  by  a  cord 
from  above.  He  heated  nitre  in  this  way,  and  especially 
noted  the  permanency  of  the  air  obtained,  but  failed  to 
examine  the  properties  of  the  air;  and  he  failed  to 
differentiate  the  several  gases  obtained  by  his  methods. 

Even  before  Hales,  however,  an  obscure  physician  in 
France,  Moitrel  d’Element,  had  invented  improved 
methods  of  handling  gases.  In  1719  he  published  a 
little  pamphlet  containing  lucid  instructions  for  measur¬ 
ing  and  collecting  gases;  especially  noteworthy  is  the 
separation  of  generator  and  receiver  first  suggested  by 
him.  The  poor  physician’s  skill  was  unnoticed  by  his 
contemporaries.  In  his  old  age  a  benevolent  person  took 
him  to  America,  where  he  died  unhonoured  and  unsung. 

In  1757  Professor  Joseph  Black,  of  Scotland,  determined 
the  true  characteristics  of  “  fixed  air,”  but  seems  to 
have  made  no  important  addition  to  the  apparatus  for 
studying  gases. 

In  1767  Mr.  Peter  Woulfe  published  a  paper  in  the 
Phil.  Trans,  describing  an  improved  apparatus  for 
condensing  vapours  without  loss,  and  applied  it  to 
hydrochloric  acid,  ammonia,  nitric  acid,  and  other 
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substances  obtained  by  distillation.  The  apparatus  still 
bears  his  name. 

The  prodigious  advance  made  by  Dr.  Joseph  Priestley 
in  the  manipulation  of  gases  won  for  him  the  appellation 
“Father  of  Pneumatic  Chemistry.”  His  prime  inven¬ 
tion  was  the  insertion  of  a  shelf  into  the  vessel  containing 
water,  and  the  perforation  of  this  shelf  so  as  to  admit  of 
the  gases  ascending  into  receivers  standing  thereupon. 
This  pnuematic  trough  is  not  mentioned  by  Priestley  in 
his  first  chemical  paper,  published  in  1772,  entitled 
“  Directions  for  Impregnating  Water  with  Fixed  Air.” 
In  this  traCt  the  accompanying  figures  illustrate  his 
method  of  collecting  the  gases.  A  bottle  for  generating 
the  carbonic  acid,  to  the  mouth  of  which  is  attached  a 
bladder,  and  this  in  turn  communicates  with  an  inverted 
jar  by  a  flexible  “leather  pipe  sewn  with  waxed  thread  ” 
and  having  quills  thrust  in  both  ends  to  keep  them  open. 
This  simple  apparatus  was  the  forerunner  of  the  modern 
soda-water  machines. 

In  the  first  edition  of  Vol.  I.  of  Priestley’s  “Experi¬ 
ments  and  Observations  on  Different  Kind  of  Air,” 
published  two  years  later  than  the  little  treatise  above 
noticed,  the  author  modestly  says  “  my  apparatus  for 
experiments  on  air  is  in  fact  nothing  more  than  the 
apparatus  of  Dr.  Hales,  Dr.  Brownrigg,  and  Mr. 
Cavendish,  diversified  and  made  a  little  more  simple.” 
He  then  describes  the  pnuematic  trough,  both  for  water 
and  for  quicksilver,  the  method  of  pouring  air  upward 
under  water,  the  process  of  generating  gases  by  heating 
substances  in  a  gunbarrel,  by  aid  of  a  burning  glass  in 
thin  phials  filled  with  quicksilver,  and  the  way  to  pass 
an  eleCtric  spark  through  gases  in  a  jar  over  water  or 
over  quicksilver.  This  introductory  chapter  clearly 
shows  the  greatest  progress  in  the  manipulation  of  gases, 
and  the  way  in  which  Priestley  energetically  applied  his 
skill  by  the  discovery  of  nine  gases  is  well  known  to  every 
student. 

After  the  disastrous  riots  in  Birmingham,  July,  1791, 
in  which  Priestley’s  house  and  laboratory  were  wholly 
destroyed  by  an  angry  mob,  an  inventory  was  taken  of 
Priestley’s  laboratory  as  a  basis  for  damages.  This 
inventory  has  been  preserved,  and  affords  detailed 
knowledge  of  the  material  resources  of  the  chemists  of 
the  period.  It  is  divided  into  groups,  philosophical 
instruments,  electrical,  optical,  mathematical,  and 
chemical  apparatus,  with  a  small  stock  of  substances, 
the  whole  footing  up  to  the  value  of  £605.  The  imper¬ 
fections  of  some  of  the  apparatus  used  by  Priestley  are 
shown  by  the  faCt  that  he  experimented  from  December, 
1782,  to  May,  1713,  on  the  direct  conversion  of  water 
into  air  by  distillation  only  without  the  intervention  of  j 
any  other  substance,  to  discover  after  all  that  this 
astonishing  result  was  due  solely  to  leaks  in  the  porous 
earthen  retorts  employed  in  the  process.  The  retorts, 
as  well  as  other  articles,  had  been  supplied  gratis  by 
Joseph  Wedgwood ;  and  Priestley,  writing  for  more, 
desired  to  have  them  glazed  within  and  without. 
(Scientific  Correspondence  of  Priestley.  New  York, 
1892.) 

Scheele,  the  poor  apothecary  in  a  little  village  of 
remote  Sweden,  had  to  contend  with  obstacles  sufficient 
to  crush  any  but  the  bravest  heart.  With  a  few  bottles, 
bladders,  common  dishes,  and  the  simple  appliances  of  a 
primitive  pharmacy,  this  man  of  expedients  accomplished 
wonders,  Scheele’s  apparatus  for  generating  oxygen 
was  a  simple  retort,  to  the  neck  of  which  he  tied  a  bladder. 
He  was  not  acquainted  with  the  pneumatic  trough  at  the 
time  of  his  chief  discoveries.  (Scheele’s  “  Air  and  Fire.” 
London,  1780.) 

In  1796  James  Watt,  the  English  engineer,  published 
an  account  of  a  simplified  “  Pneumatic  Apparatus  for 
Preparing  Factitious  Airs.”  In  this  is  figured  an  “  air- 
holder  ”  made  of  tin-plate  japanned  inside  and  out,  into 
which  gas  is  conducted  from  the  generating  retort  in  a 
furnace,  by  means  of  a  metallic  tube  bent  at  an  angle  of 
45°,  and  terminating  in  the  air-holder.  Watt  lays  great 
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stress  on  the  advantages  of  inclining  the  “  lower 
pipe,”  as  stated,  though  Hales  certainly  anticipated  him 
in  this  point.  This  pneumatic  apparatus  was  manufactured 
by  Boulton  and  Watt,  at  Soho,  in  two  forms ;  a  large 
size  sold  for  £10  2s.  6d.,  including  auxiliary  articles, 
and  a  portable  apparatus  for  £3  15s.  The  pamphlet 
states  that  this  apparatus  are  especially  adapted  for 
procuring  “  hydrocarbonate  and  oxygen  air.” 

Meanwhile,  across  the  Channel,  in  Paris,  the  opulent 
physicist  and  cherilist,  the  unfortunate  Lavoisier,  enjoyed 
the  advantages  of  highly  specialised  and  admirably  con¬ 
structed  apparatus  of  every  description.  An  inspection 
of  the  plates  in  the  Traite  elementaire  de  chimie  (1798) 
shows  what  a  wealth  or  excellent  utensils  he  had  at  his 
command.  Two  sketches  by  the  pencil  of  Mme. 
Lavoisier  introduce  us  into  his  laboratory  while  he  is 
conducting  experiments  in  the  respiration  of  a  man  at 
work  and  of  a  man  in  repose.  After  Lavoisier’s 
legalised  murder,  an  inventory  of  his  laboratory  was 
made  by  a  government  commission,  among  whom  was 
the  distinguished  Nicholas  Leblanc. 

Accurate  balances  now  became  most  important 
adjuncts  to  chemical  laboratories. 

Towards  the  close  of  the  last  century  Italy  con¬ 
tributed  chemical  research  to  two  inventions  of 
marvellous  power — the  Galvanic  trough  and  the  Voltaic 
pile,  destined  to  electrify  material  human  progress. 

To  sketch  the  development  of  chemical  apparatus  in 
this  century  would  prolong  this  superficial  review 
uunecessarily ;  modern  appliances  are  distinguished  by 
careful  adaptation  of  the  means  to  the  end,  and  are 
improved  by  the  introduction  of  coal-gas  for  heating 
purposes,  by  the  use  of  india-rubber  tubing  and  platinum 
vessels,  and  by  the  delicate  products  of  the  glass  blowers’ 
skill.  To  these  features  may  be  added  novel  con¬ 
trivances  for  analytical  chemistry,  a  field  too  recent  to 
require  elucidation. 

(The  paper  was  illustrated  with  80  lantern  views  of 
the  apparatus  and  laboratories  described,  including  also 
exterior  and  interior  views  of  the  following  institutions  : 
Laboraties  of  the  Museum  in  Paris,  of  Strasburg  Univer¬ 
sity,  Bonn  University,  College  of  New  Jersey,  Kent 
Laboratory  of  Yale  University,  University  of  Michigan, 
Lehigh  University,  Cornell  University,  College  of  the 
City  of  New  York,  Women’s  Medical  College  of  the 
New  York  Infirmary,  and  School  of  Mines,  Columbia 
College.) 


A  REVISION  OF  THE  ATOMIC  WEIGHT  OF 
BARIUM.* 

First  Paper:  The  Analysis  of  Baric  Bromide. 

By  THEODORE  WILLIAM  RICHARDS. 

(Continued  from  p.  271). 

The  Method  of  Analysis. 

Thus  far  it  has  been  found  possible  to  determine  accur¬ 
ately  only  the  ratio  of  baric  bromide  to  silver  and  argentic 
bromide.  Unfortunately  no  accurate  method  for  the 
dirett  determination  of  the  amount  of  metal  present  is 
known  to  exist ;  hence  a  complete  analysis  is  impossible. 

The  usual  scheme  of  operations  was  very  simple.  The 
baric  bromide,  after  having  been  pulverised  in  an  agate 
mortar,  was  heated  for  a  long  time  at  20c — 400°;  it  was 
then  gradually  raised  to  dull  redness,  and  maintained  for 
some  time  at  that  temperature.  Repeated  heating  some¬ 
times  caused  a  very  slight  loss,  due  to  increased  decom¬ 
position  ;  but  more  usually  the  weight  remained  constant. 
The  drying  oven  was  a  large  porcelain  crucible,  and  at 
first  illuminating  gas  was  used  as  the  source  of  heat. 


*  Proceedings  of  the  American  Academy  of  Arts  and  Sciences, 
vol.  xxviii. 
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Afterwards,  when  a  faint  trace  of  cloudiness  found  in  the 
solution  of  the  baric  bromide  was  traced  to  the  formation 
of  baric  sulphate  from  the  sulphur  in  the  illuminating  gas, 
an  alcohol  lamp  was  used  exclusively.  In  Analyses  3,  4, 
15,  16,  and  17,  the  amount  of  this  insoluble  residue  was 
determined,  and  appropriate  correction  was  made.  In 
Analyses  6,  7,  9,  and  12,  the  cloudiness  of  the  solution 
was  so  slight  as  to  be  inessential,  while  in  Analyses  2,  5, 
8,  10,  ix,  14,  18,  and  19,  the  neutral  solution  of  the  baric 
bromide  was  absolutely  clear. 

The  method  of  weighing  was  precisely  similar  to  that 
employed  with  anhydrous  cupric  sulphate  (Proc.  Amer. 
Acad.  Arts  and  Sciences,  xxvi.,  243,  252).  Afterwards  the 
salt  was  dissolved  in  the  purest  hoiled  water,  and  the 
traces  of  baric  hydrate  and  carbonate  present  were  deter¬ 
mined  in  the  manner  which  has  been  already  described 
(see  ante).  The  appropriate  correction  having  been 
applied  to  the  last  weight  of  the  baric  bromide,  the  solu¬ 
tion  was  diluted  and  transferred  to  a  glass-stoppered 
Erlenmeyer  flask.  To  this  was  added  about  the  corre¬ 
sponding  amount  of  accurately  weighed  silver,  which  had 
been  dissolved  in  the  purest  nitric  acid  with  all  possible 
precautions  (Proc.  Amer.  Acad.  Arts  and  Sciences,  xxv., 
198).  The  argentic  nitrate  solution  had  been  freed  from 
the  lower  oxides  of  nitrogen  by  long  heating  at  100°  in  an 
inclined  flask,  and  noth  solutions  were  quite  cold  at  the 
moment  of  precipitation.  Daylight  was  carefully  ex¬ 
cluded  during  this  operation,  as  well  as  during  the  subse¬ 
quent  ones.  After  violent  shaking,  the  precipitate  was 
allowed  to  settle,  and  the  excess  of  bromine  or  silver  was 
determined  by  titration.  It  is  well  known  that  even  here 
there  is  a  slight  difference  between  the  end  points, 
although  the  possible  error  is  very  much  less  than  with 
the  chloride.  In  the  Table  the  mean  between  the  two 
extremes  is  recorded  ;  and  in  general  the  observations 
and  method  of  treatment  corresponded  essentially  with 
those  since  published  for  the  late  J.  L.  Hoskyns  Abrahall 
in  the  account  of  his  interesting  work  on  the  atomic 
weight  of  boron  (edited  by  T.  Ewan  and  P.  J.  Hartog, 
fount.  Chem.  Soc.  Proc.,  1892,  p.  663),  to  which  the 
reader  is  referred.  The  end  point  was  always  determined 
by  titrating  backward  and  forward  until  there  could  be  no 
doubt  of  its  accuracy,  a  c.c..  of  each  of  the  solutions 
employed  corresponding  to  one  m.grm.  of  silver.  In  the 
final  experiments  the  solutions  were  weighed  as  well  as 
measured.  For  these  experiments  a  dark  room  was 
built,  and  provided  with  an  arrangement  essentially 
similar  to  that  described  by  Stas  (Aronstein’s  translation, 
Page  45)  for  condensing  a  beam  of  yellow  light  upon  the 
surface  of  the  liquid  in  the  flask,  leaving  the  precipitate 
in  darkness. 

In  some  cases  the  baric  bromide  was  poured  into  the 
argentic  nitrate  (e.g.,  Experiment  14,  15,  16),  instead  of 
vice  versa.  This  difference  of  procedure  seemed  to  in¬ 
crease  the  distance  between  the  two  end  points,  but  not 
to  influence  the  final  averaged  result  (compare  Stas, 
Mem.  Acad.  Belg.,  xliii.,  Introduction). 

In  most  cases  a  slight  excess  of  hydrobromic  acid  was 
added  before  filtering,  but  the  amount  recorded  in  the 
1  able  always  represents  that  which  was  equivalent  to 
the  end  point  of  the  reaction.  In  Experiments  3,  6,  12, 
14,  and  15,  where  argentic  nitrate  was  added  in  excess 
before  filtration,  the  total  amount  of  silver  given  in  the 
Table  signifies  the  sum  of  the  amount  of  silver  weighed 
out  and  that  which  was  added  to  attain  the  end  point. 
The  extra  silver  is,  of  course,  not  counted.  The  agree¬ 
ment  of  Analyses  14  and  15  with  18  and  19  is  sufficient 
to  show  the  accuracy  of  both  methods.  The  clear  yellow 
precipitate  was  washed  by  decantation  until  the  filtrate 
became  wholly  neutral,  and  was  collected  and  weighed  on 
a  Gooch  crucible.  The  first  filtrates  were  always  passed 
through  the  crucible  several  times,  for  fear  that  a  trace 
of  asbestos  might  have  been  carried  away.  One  of  the 
absolutely  clear  filtrates  containing  a  trace  of  hydrobromic 
acid  gave  no  sign  of  a  reaction  for  silver  after  evaporation 
to  small  bulk. 


Chemical  News, 
June  16, 1893. 

In  a  number  of  experiments  modifications  in  the 
methods  described  above  were  introduced.  The  most 
important  change  was  the  one  adopted  in  Analyses  2,  8, 
14,  and  18.  In  these  four  cases  the  baric  bromide  was 
not  heated  at  all,  but  the  crystallised  salt  was  dissolved 
direCtly  in  water.*  In  order  to  determine  the  amount  of 
anhydrous  salt  which  must  have  been  present  in  these 
specimens,  parallel  determinations  of  the  water  of  crys¬ 
tallisation  were  made  with  the  greatest  care  upon  pre¬ 
cisely  similar  samples.  The  agreement  of  these  results 
with  the  others  is  the  best  possible  proof  of  the  accuracy 
of  the  alkalimetric  correction  applied  to  those  determina¬ 
tions  in  which  the  substance  had  been  ignited. 

In  Experiments  4  and  13  the  baric  bromide  was  fused. 
In  Analyses  6,  14,  15,  18,  and  19,  the  argentic  bromide 
was  fused,  and  the  weight  of  the  fused  salt  is  recorded  in 
the  final  Table.  In  the  first  case  the  substance  had  been 
slightly  darkened  by  exposure  to  light  ;  hence  a  little 
pure  bromine  vapour  was  added  to  the  glass  tube  in 
which  the  fusion  was  conducted,  and  the  bromide  gained 
0’07  m.grm.  during  the  process.  The  other  results  are 


tabulated  below. 

Weight  of  Loss  of 

No.  of  argentic  bromide  argentic  bromide 

analysis.  before  fusion.  on  fusion. 

Grms.  Grm. 

14  7'17411  O’000l8 

15  .  4-4583  o-ooooi 

18  ..  .....  363751  0-00013 

19  . 4'37867  000000 


In  Experiment  11  a  hard  glass  tube  with  small  rubber 
stoppers  was  employed  for  the  ignition  of  the  baric 
bromide,  but  it  was  attacked  by  the  salt  and  gained  o'io 
m.grm.  during  the  heating.  This  gain  corresponds  to  a 
loss  of  about  the  same  weight  of  bromine,  assuming  all 
the  barium  which  combined  with  the  glass  to  have  been 
converted  to  the  oxide.  For  this  reason  the  amount  of 
hydrobromic  acid  recorded  in  the  seventh  column  of  the 
final  Table  is  about  0-12  c.c.  too  large.  In  calculating 
the  corrected  weights  of  baric  bromide,  silver,  and 
argentic  bromide,  allowance  is  made  for  all  these  fads. 
Because  of  the  complication  of  all  these  little  corrections, 
the  glass  tube  was  abandoned  and  the  platinum  crucible 
was  again  used. 

(To  be  continued). 
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Mr.  H.  A.  D.  Jowett  was  formally  admitted  a  Fellow  of 
the  Society. 

Certificates  were  lead  for  the  first  time  in  favour  of 
Messrs.  S.  W.  M.  Davy,  Sharrow  View,  Sharrow,  Shef¬ 
field;  James  John  Howitt,  Dunley,  Toft  Hoad,  Knuts- 
ford  ;  John  Walter  Leather,  15,  Bradgate  Road,  Catford, 
S.E. ;  K.  P.  McElroy,  1412,  Sixteenth  Street,  Washing¬ 
ton,  U.S.A.  ;  John  Watson  Napier,  Minto  House, 
Edinburgh  ;  Claude  Theodore  James  Vautin,  10,  Hanover 
Square,  London  ;  Edward  Augustus  Warmington,  266, 
Castle  Street,  Dudley. 

Of  the  following  papers  those  marked  *  were  read : — 

*20.  “  Studies  on  the  Formation  of  Ozone."  (II.)  By 
W.  A.  Shenstone  and  Martin  Priest. 

I  he  authors  have  submitted  a  known  volume  of  oxygen 
confined  in  an  ozone  generator  of  the  Brodie  pattern  to 

*  This  procedure  was  suggested  by  a  part  of  Marignac’s  work  on 
the  chloride  ( toe .  Lit.). 


A  Revision  of  the  Atomic  Weight  oj  Barium .  j 


Chemical  News,  l 
June  16, 1893.  J 

the  influence  of  discharges  produced  by  varying  differ¬ 
ences  of  potential,  and  have  determined  the  amount  of 
ozone  produced  by  observing  the  change  in  volume  by 
means  of  a  mercury  manometer.  A  full  description  is 
given  of  the  contad  breaker  used,  of  the  means  adopted  to 
measure  the  differences  of  potential,  to  prevent  the  ozone 
coming  into  contad  with  the  mercury,  &c. ;  in  some  of 
the  experiments  the  discharge  from  an  indudion  coil,  in 
others  that  from  an  influence  machine,  was  used.  The 
following  conclusions  are  drawn  : — 

1.  It  is  possible  to  obtain  very  fairly  concordant 
results. 

2.  Provided  that  the  path  of  the  discharge  be  not  too 
short  at  any  point  in  the  generator,  the  maximum  pro¬ 
portion  of  ozone  that  can  be  produced  at  a  given  tem¬ 
perature  and  pressure  is  nearly  independent  of  the  differ¬ 
ence  of  potential  employed,  provided  that  this  be  between 
the  limits  of  33  and  69  C.G.S.  (eledrostatic)  units. 

3.  If  the  path  of  the  discharge  be  very  short  at  any 
point  in  the  generator,  the  maximum  proportion  of  ozone 
that  can  be  obtained  has  an  inverse  relation  to  the  differ¬ 
ences  of  potential  employed. 

4.  The  rapidity  with  which  oxygen  is  converted  into 
ozone  in  a  given  ozone  generator,  and  under  given  con¬ 
ditions  of  temperature  and  pressure,  is  greater  when  great 
than  when  small  differences  of  potential  are  employed,  or, 
in  other  words,  a  given  percentage  of  ozone  can  be 
obtained  more  quickly  by  employing  a  high  difference  of 
potential  than  by  means  of  a  lower  one. 

5.  The  maximum  proportion  of  ozone  that  is  obtained 
in  a  given  generator,  at  given  temperature  and  pressure, 
is  less  when  the  number  of  discharges  in  unit  of  time  is 
very  great  than  when  it  is  more  moderate. 

6.  The  highest  proportions  of  ozone  can  be  obtained 
(at  given  temperature  and  pressure,  and  if  a  given  differ¬ 
ence  of  potential  be  employed)  by  using  a  generator  made 
of  very  thin  glass  and  in  which  the  inner  tube  fits  into 
the  outer  tube  rather  closely,  but  such  a  generator  ads 
very  slowly  if  the  mingling  of  its  contents  depend  upon 
diffusion. 

7.  A  greater  proportion  of  oxygen  can  be  converted  into 
ozone  in  a  given  generator  by  means  of  a  given  difference 
of  potential,  the  gas  being  maintained  at  a  given  tempera¬ 
ture  and  pressure,  by  the  adion  of  an  indudion  coil  than 
by  means  of  a  “  Wimshurst  ”  or  “  Voss  ”  machine. 

The  authors  conclude  from  their  results  that  the  silent 
discharge  ads  by  decomposing  oxygen  molecules  into 
their  atoms,  which  subsequently  re-combine  to  a  greater 
or  less  extent  (according  to  the  temperature  and  pressure) 
to  form  the  triatomic  molecules  of  ozone  ;  and  that  ozone 
is  not  formed  by  the  dired  adion  of  the  discharge. 

Discussion. 

Professor  McLeod  referred  to  the  heating  effed  of  the 
discharge,  and  asked  whether  it  had  been  noticed  that  a 
rise  of  temperature  took  place  in  the  inner  vessel  of  the 
generator  which  might  account  for  the  decomposition. 
He  drew  attention  to  the  possibility  of  producing  ozone 
in  considerable  quantity  bysubjeding  oxygen  under  pres¬ 
sure  to  the  influence  of  the  discharge  in  a  tube  one  end 
of  which  was  at  a  low  temperature  :  unfortunately  the 
tendency  of  ozone  to  explode  when  in  the  liquid  condition 
appeared  to  be  a  barrier  to  the  successful  application  of 
this  method. 

Professor  Ramsay  commented  on  the  fad  that  the 
authors  had  paid  attention  only  to  the  influence  of  differ¬ 
ence  of  potential,  and  had  not  taken  into  account  what 
was  probably  of  more  importance,  viz.,  the  quantity  of 
eledricity  in  the  discharge. 

Mr.  Crookes  concurred  in  Professor  Ramsay’s  criticism, 
and  said  that  perhaps  the  difference  observed  in  the  case 
of  the  coil  and  influence  machine  might  be  ascribable  to 
this,  as  the  coil  would  afford  a  larger  quantity  of  elec¬ 
tricity  ;  and  that  a  rapid  discharge  would  also  afford  a 
smaller  quantity  of  eledricity  than  a  slow. one.  Locally  | 
the  temperature  might  be  very  high  in  such  tubes.  He  ■. 
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then  referred  to  the  difficulty  he  had  frequently  met  with 
in  causing  a  discharge  to  pass  in  “  Tesla  ”  tubes :  a  tube 
through  which  no  discharge  would  pass  during  several 
minutes  would  suddenly  become  luminous,  but  only  when 
charged  dangerously  near  to  the  breaking  point. 

Mr.  G.  N.  Huntley  asked  whether  Mr.  Shenstone  in¬ 
tended  to  study  the  effed  of  temperature  on  the  yield  of 
ozone  ;  as  it  was  a  substance  in  the  formation  of  which 
heat  was  absorbed,  jts  stability  should  reach  a  maximum 
at  a  temperature  fixed  by  its  physical  constants,  and 
either  above  or  below  this  temperature  the  yield  of  ozone 
should  fall  off.  In  connedion  with  this,  the  produdion 
of  ozone  at  1200 — 1300°  C.,  observed  by  Troost  and 
Hautefeuille,  required  confirmation. 

The  President  regretted  that  no  eledricians  were 
present  to  discuss  the  arrangements  adopted  by  the 
authors.  Professor  J.  J.  Thomson,  he  knew,  held  the 
view  that  the  eledric  discharge  in  gases  was  of  the  nature 
of  chemical  adion.  Personally  he  was  not  satisfied  with 
the  evidence  adduced  by  Cundall  and  Shenstone  that  only 
oxygen  was  concerned  in  the  produdion  of  ozone  ;  he  was 
of  opinion  that  it  would  eventually  have  to  be  admitted 
that  the  formation  of  ozone  was  the  outcome  of  an 
eledrolytic  change,  in  which  probably  conduding  mois¬ 
ture  was  concerned,  somewhat  as  expressed  by  the 
symbols  — 

O 2  OH2  03  H20 

(V  0H2’  2—>  03’  h2o- 

Mr.  Shenstone,  in  reply,  said  that  the  eledricity  does 
not  flow  diredly  from  the  indudion  coil,  or  machine,  into 
the  ozone  generator.  It  ads  indudively ;  the  ozone 
generator  being  a  sort  of  condenser  with  a  compound 
dieledric  consisting  of  two  layers  of  glass  with  a  layer  of 
oxygen  between  them.  The  discharge  inside  the  ozone 
generator  depends  on  a  surface  eledrification  set  up  on 
the  glass.  The  “  quantity  ”  of  eledricity  which  passes 
through  the  oxygen  in  a  given  ozone  generator  at  each 
discharge  depends  on  the  difference  of  potential  thus  set 
up,  and  this  in  its  turn  depends  on  the  difference  of 
potential  of  the  inducing  charge  at  the  two  eledrodes  of 
the  generator.  Therefore  when  the  difference  of  potential 
of  the  inducing  charge  is  increased,  the  quantity  of  elec¬ 
tricity  which  takes  part  in  a  discharge  is  increased,  and 
vice  versa,  and  we  are  in  fad  studying  the  effed  of  different 
“  quantities  ”  of  eledricity  on  the  gas,  and  we  know  when 
we  increase  or  decrease  the  quantity. 

With  regard  to  the  suggestion  that  the  greater  “  quan¬ 
tity  ”  of  the  current  of  a  coil  may  explain  some  of  the 
phenomena,  it  would  seem  that  this  is  not  likely  to  influ¬ 
ence  the  indudive  effed  of  a  charge  at  a  given  difference 
of  potential.  It  would  simply  make  it  possible  to  bring 
up  the  discharge  to  the  desired  difference  of  potential 
somewhat  more  quickly  by  means  of  a  coil  than  by  means 
of  a  machine. 

They  had  not  observed  any  extra  heating  of  the  acid  in 
the  inner  tube  of  the  generator,  but  rather  the  contrary. 
Referring  to  Mr.  Crookes’s  remarks,  he  said  that  they  had 
sometimes  observed  that  the  produdion  of  ozone  did  not 
set  in  until  after  some  time. 

*21.  “  The  Relative  Strengths  or  ‘  Avidities'  of  some 
Compounds  oj  Weak  Acid  Character .”  By  John  Shields, 
D.Sc.,  Ph.D. 

The  author  has  calculated  the  relative  strengths  of  a 
number  of  compounds  of  weak  acid  charader  from  the 
rate  at  which  salt  solutions  hydrolyse  ethylic  acetate  {Phil. 
Mag.,  [5],  xxxv.,  365). 

The  comparison  has  been  made  in  decinormal  solution, 
the  “  dissociation  ratio  ”  being  taken  as  the  measure  of 
relative  strength  or  “  avidity,”  and  in  order  to  obtain  a 
better  idea  of  their  relative  strengths  the  compounds  ex¬ 
amined  have  been  compared  with  some  of  the  stronger 
acids  taken  from  Ostwald’s  tables.  The  results  are  con¬ 
tained  in  the  following  table,  from  which  it  will  be  seen 
that  in  decinormal  solution,  hydrogen  chloride,  for 
example,  is  about  100,000  times  stronger  than  phenol. 


Relative  Strengths  of  Compounds  of  Weak  Acid  Character. 
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Hydrogen  chloride  .  too 

Trichloracetic  acid .  68 

Dichloracetic  ,,  33 

Monochloracetic  acid .  4'3 

Acetic  „ .  °'35 

Biboric  ,,  •  •  •  .  •  •  •  •  o  0037 

Hydrogen  cyanide .  0'0026 

Phenol .  000094 

Carbonic  acid  .  ornoogi 


*22.  “  The  Boiling  Points  of  Homologous  Compounds. 
Part  I.  Simple  and  Mixed  Ethers .”  By  James  Walker, 
Ph.D.,  D.Sc. 

The  author  finds  that  the  boiling  points  of  many 
homologous  series  may  be  expressed  by  means  of  the 
relation  T  =  aM&,  where  T  is  the  boiling  point  on  the 
absolute  scale,  M  the  molecular  weight,  and  a  and  b 
constants  which  have  values  peculiar  to  each  series.  He 
applies  the  formula  to  the  ethers  prepared  and  investigated 
by  Dobriner  (Annalen,  ccxliii.,  1)  and  Pinette  ( Annalen , 
ccxliii . ,  33).  The  difference  between  the  calculated  and 
observed  values  is  generally  considered  less  than  a  degree. 
The  following  rule  is  a  deduction  from  the  formula  : — The 
logarithm  of  the  ratio  of  the  absolute  boiling  points  of  any 
two  members  of  a  homologous  series,  divided  by  the 
logarithm  of  the  ratio  of  their  molecular  weights,  is  con¬ 
stant. 

23.  “  The  Conditions  Determinative  of  Chemical 

Change .”  By  Henry  E.  Armstrong. 

Notwithstanding  the  large  amount  of  evidence  now 
placed  on  record  that  substances  commonly  supposed  to 
be  capable  of  direCtly  interacting  do  so  only  in  the  pre¬ 
sence  of  at  least  one  other  substance,  chemists,  do  not 
appear  to  have  arrived  at  any  clear  and  consistent  under¬ 
standing  of  the  conditions  determinative  of  chemical 
change  :  as  each  fresh  case  is  recorded,  we  continue  to 
express  surprise,  overlooking  the  faCt  that  Faraday,  in  his 
early  “  Experimental  Researches  in  Electricity,”  clearly 
foresaw  what  the  conditions  were,  and  that  but  a  slight 
extension  of  his  generalisations  is  needed  to  frame  a 
comprehensive  theory.  The  subject  is  of  such  importance 
that  it  appears  to  me  desirable  to  discuss  the  bearing  of 
recent  observations,  especially  as  they  to  some  extent 
necessitate  the  modification  of  views  that  I  have  expressed 
elsewhere,  and  in  order  to  attract  the  attention  of 
physicists,  to  whom  we  must  now  look  for  guidance  in 
these  matters. 

Eight  years  ago,  in  the  course  of  the  discussion  on 
Mr.  H.  B.  Baker’s  communication  on  “  Combustion  in 
Dried  Gases  ”  (Proc.  Chem.  Soc.,  1885,  40),  I  defined 
chemical  action  as  reversed  electrolysis :  in  other  words, 
in  order  that  chemical  aClion  may  take  place,  it  is  essen¬ 
tial  that  the  system  operated  on  comprise  an  electrolyte. 
I  then  pointed  out  that  as  neither  hydrogen  nor 
oxygen  was  an  electrolyte,  a  mixture  of  only  these 
two  gases  should  not  be  explosive ;  and,  moreover,  that 
as  water  was  not  an  electrolyte,  and  it  was  scarcely 
probable  that  water  and  oxygen  or  hydrogen  would 
form  an  electrolyte,  it  was  difficult  to  understand 
how  the  presence  of  water  pure  and  simple  should  be  of 
influence  in  the  case  of  a  mixture  of  hydrogen  and 
oxygen.  This  forecast  has  since  been  verified,  the 
remarkable  series  of  experiments  carried  out  by  V.  Meyer 
in  conjunction  with  Krause  and  Askenasy  having  clearly 
demonstrated  that  the  formation  of  water  from  hydrogen 
and  oxygen  takes  place  at  an  irregular  rate,  and  is, 
therefore,  dependent  on  the  presence  of  a  something  other 
than  water — I  imagine  an  acid  impurity.  But  this  is  a 
consideration  which  has  not  yet  received  the  proper 
attention,  and  it  is,  therefore,  desirable  to  emphasise  its 
importance  by  reference  to  other  cases.  Mr.  Baker’s 
recent  preliminary  note  on  the  influence  of  moisture  in 
promoting  chemical  aClion  (Proc.  Chem.  Soc.,  p.  229) 
affords  several  interesting  examples : — Thus,  he  states 
that  neither  does  hydrogen  chloride  combine  with 
ammonia  nor  is  nitric  oxide  oxidised  by  oxygen  if  moisture 


be  excluded.  In  the  former  case,  the  addition  of  water 
should  suffice  to  determine  the  combination,  as  water  and 
hydrogen  chloride  together  form  a  “  composite  electro¬ 
lyte  ”  (cf.  Roy.  Soc.  Proc.,  1886,  No.  243,  p.  268);  as 
neither  nitric  oxide  nor  oxygen,  however,  forms  a  composite 
electrolyte  with  water,  in  this  case  water  alone  should  not 
determine  the  occurrence  of  change  ;  but  if  by  the  intro¬ 
duction  of  a  trace  of  “  impurity  ”  in  addition  to  water  the 
presence  of  a  composite  electrolyte  were  secured  (however 
high  its  resistance,,'  owing  to  the  smallness  of  the  amount 
of  “  impurity  ”),  aCtion  would  set  in,  and  when  once 
commenced  would  proceed  at  an  increasing  rate,  as  nitric 
acid  would  be  formed  and  the  resistance  of  the  electrolyte 
would  consequently  diminish.  On  this  account  it  will  be 
a  task  of  exceeding  difficulty  to  experimentally  demon¬ 
strate  that  nitric  oxide  and  oxygen  are  inactive  in 
presence  of  water  alone;  but  there  can  be  no  doubt  that 
such  must  eventually  be  admitted  to  be  the  case,  provided 
always  that  it  is  permissible  to  extrapolate  Kohlrausch’s 
observations  and  to  conclude  from  them  that  pure  water 
is  a  dielectric.  The  gradual  increase  in  the  rate  of  change 
here  contemplated  corresponds  to  the  period  of  induction 
observed  by  Bunsen  and  Roscoe  in  their  observations  on 
the  interaction  of  chlorine  and  hydrogen  ;  the  statement 
recently  made  by  Bodenstein  and  V.  Meyer  ( Berichte , 
1893,  1146)  that  a  mixture  of  chlorine  and  hydrogen 
behaves  irregularly  on  exposure  to  light  is  a  valuable 
confirmation  of  Pringsheim’s  observations,  and  there  is 
now  no  room  for  doubt  that  pure  chlorine  and  hydrogen 
would  be  incapable  of  interacting.  That  no  such  irregu¬ 
larity  is  observed  on  heating  iodine  with  hydrogen  is  not 
surprising,  as  hydrogen  iodide  would  be  formed  from  the 
very  outset  and  the  electrolyte  present  would  exert  a 
minimum  resistance  almost  at  once.  There  is,  however, 
a  significant  difference  in  the  behaviour  of  the  two 
mixtures,  as  hydrogen  chloride  should  behave  as  hydrogen 
iodide,  so  that  the  problem  is  but  incompletely  solved: 
it  may  be  that  the  one  mixture  was  more  nearly  pure  than 
the  other,  or  it  may  be  that  the  formation  of  hydrogen 
chloride  from  hydrogen  and  chlorine,  under  the  influence 
of  light,  is  dependent  on  the  presence  of  some  particular 
substance,  together  with  water,  and  does  not  take  place 
under  the  influence  of  any  substance  capable  of  forming 
a  composite  eleClrolyte  with  water ;  probably,  however, 
the  difference  observed  is  chiefly  due  to  the  faCt  that  only 
one  of  the  actions  is  reversible  under  the  conditions  pre¬ 
vailing  in  the  experiments. 

Lastly,  attention  may  be  directed  to  the  formation  of 
sulphuric  oxide  from  sulphurous  oxide  and  oxygen,  which 
is  readily  effected  in  presence  of  a  catalyst,  such  as  finely 
divided  platinum;  it  cannot  be  supposed  that  the  mere 
presence  of  platinum  would  condition  the  occurrence  of 
change,  and  doubtless  moisture  is  also  necessary,  the 
platinum  or  other  catalyst  but  serving  to  promote  the 
oxidation  of  the  sulphurous  oxide  at  a  temperature  con¬ 
siderably  below  that  at  which  sulphuric  oxide  decomposes 
when  heated.  The  aClion  of  surfaces  generally  may  well 
be  of  this  character,  and  the  converse  influence  they  so 
frequently  exercise  is  probably  an  effect  of  the  same 
order. 

I  have  elsewhere  raised  the  question  whether  there  may 
not  be  a  difference  between  actions  taking  place  under  the 
influence  of  low  and  of  high  electromotive  forces — whether 
water,  per  se,  may  not  be  an  electrolyte  towards  high, 
though  not  towards  low,  forces  in  the  case  of  high  tem¬ 
perature  changes,  or  those  brought  about  under  the  influ¬ 
ence  of  the  eleCtric  spark,  for  example.  More  attentive 
consideration  of  the  subject  has  led  me  to  think  that  this 
is  not  the  case,  and  that  we  must  treat  high  tempera¬ 
ture  changes  such  as  occur  and  are  involved  in 
gaseous  explosions  in  the  same  way  as  those  occurring 
under  ordinary  conditions  and  at  low  temperatures.  From 
this  point  of  view,  Mr.  Baker’s  statement  that  ammonia 
and  hydrogen  chloride  do  not  combine  is  of  extreme 
importance  ;  the  formation  of  ammonium  chloride  from 
these  two  compounds  apparently  involves  no  interchange, 
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but  a  mere  combination  of  two  substances  each  endowed 
with  considerable  “  residual  affinity,”  and  there  is  no 
reason  why  a  distinction  should  be  drawn  between  such  a 
case  and  that  afforded  by,  say,  atoms  of  hydrogen  and 
oxygen,  the  difference  being,  it  would  seem,  one  of  degree 
only:  in  faCt,  I  am  no  longer  inclined  to  believe  that 
atoms  are  capable  of  direCtly  uniting.  In  all  cases  at 
least  one  function  of  the  (composite)  electrolyte  would 
appear  to  be  that  of  providing  the  necessary  “  mechanism  ” 
whereby  the  degradation  or  discharge  of  the  energy  is 
effected.  If  this  argument  be  sound,  its  logical  extension 
involves  the  conclusion  that  pure  gases  should  be 
dielectrics,  i.e.,  that  the  passage  of  an  eleCtric  discharge 
through  a  gas  like  that  of  an  explosive  wave  through,  say, 
a  mixture  of  hydrogen  and  oxygen,  can  only  take  place 
if  an  electrolyte  be  present.  Hitherto  but  little  attention 
has  been  paid  to  the  eleCtric  discharge  in  gases  which 
have  been  highly  purified.  The  peculiar  behaviour  of 
Tesla  tubes  referred  to  by  Mr.  Crookes  in  the  discussion 
on  Mr.  Shenstone’s  paper  on  the  formation  of  ozone  is, 
perhaps,  explicable  from  this  point  of  view— it  may  be 
that  the  atmosphere  within  the  tube  does  not  become 
conducting  until  sufficient  moisture  and  “  impurity  ”  have 
been  projected  from  its  sides.  It  is  conceivable  that  a 
similar  explanation  may  hold  good  in  the  case  of  Professor 
Schuster’s  observation,  that  it  is  possible  to  urge  a  current 
of  low  electromotive  force  across  a  gas  subjected  to  a 
high  electromotive  force  in  itself  insufficient  to  cause  a 
discharge  in  the  gas  ;  the  atomic  dissociation  hypothesis 
put  forward  in  explanation  of  the  phenomenon  does  not 
appear  to  me  to  be  sufficient. 

Finally,  the  question  arises,  Can  no  line  be  drawn  ;  are 
no  two  pure  substances  capable  of  combining  or  inter¬ 
acting  For  example,  water  and  sulphuric  anhydride  ? 
There  is  little  to  guide  us  here,  but  it  seems  not  unlikely 
that  water  has  special  properties  which  enable  it  to  aCt 
direCtly  ;  moreover— perhaps  because— in  such  cases 
composite  electrolytes  would  result.  Ammonium  chloride, 
so  long  as  it  remains  solid,  is  clearly  a  compound  of  a 
different  order,  and  it  may  well  be  that  compounds  of  this 
type  are  in  no  case  diredly  obtainable  from  their  con¬ 
stituents,  because,  under  the  conditions  under  which  they 
are  formed,  they  cannot  behave  as  electrolytes. 

Apparently,  in  all  cases  in  which  the  molecular  aggre¬ 
gates  are  formed— as  in  the  case  of  solutions— we  are 
dealing  with  dissociable  and  dissociating  systems,  and  it 
is  not  improbable  that  we  may  ultimately  find  an  explana¬ 
tion  of  the  mechanism  of  such  changes  in  this  faCt. 

At  present  there  is  no  information  forthcoming  whether 
simple  electrolytes,  such  as  fused  silver  chloride,  for 
example,  will  condition  chemical  change  in  the  way  that 
water  does — whether,  for  instance,  silver  chloride  will 
condition  the  formation  of  hydrogen  chloride  from  chlorine 
and  hydrogen,  so  that  a  gas  battery  might  be  constructed 
of  these  three  substances. 

24.  “  The  Nature  of  Depolarisers.  By  Henry  E‘ 
Armstrong. 

When  an  eleCtric  current  is  passed  between  plates  of 
platinum  through  a  solution  of  sulphuric  acid,  the  hydro¬ 
gen  and  oxygen  are  partly  retained  at  the  surfaces— and 
apparently  also  within  the  plates — and  under  these  con¬ 
ditions  are  capable  of  interacting,  as  in  the  well-known 
Grove  gas  battery  ;  so  that  in  so  far  as  the  “  gases  ”  thus 
circumstanced  are  concerned  the  change  may  be  ex¬ 
pressed  by  a  reversible  equation.  This  reversal  con¬ 
stitutes  the  well-known  phenomenon  termed  polarisation 
by  physicists. 

Reversal  owing  to  the  retention  of  hydrogen  in  circuit 
is  promoted  to  different  extents  by  different  metals — 
hence  apparently  the  varying  electromotive  forces  of 
single  fluid  cells  containing  different  negative  plates  ; 
and  when  the  pressure  is  sufficient  to  retain  the  whole  of 
the  hydrogen  at  the  plate,  it  becomes  total — hence  it  is, 
for  example,  that  zinc  does  not  dissolve  in  sulphuric  acid 
under  great  pressure. 
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Various  substances  known  generally  as  depolarisers 
are  used  to  prevent  the  accumulation  of  produ&s  of 
electrolysis  and  the  consequent  reversal  of  the  action- 
such  as  copper  sulphate  in  the  case  of  the  Daniell  cell,  and 

nitric  acid  ”  in  the  case  of  the  Grove  and  Bunsen  cells  ; 
but  whereas  the  action  of  copper  sulphate  is  easy  to 
understand,  that  of  “  nitric  acid  ”  offers  many  difficulties. 
As  the  heat  of  dissolution  of  copper  in  dilute  sulphuric 
acid  is  a  negative  value  (about  12,000  units),  the  dis¬ 
placement  of  copper  by  hydrogen,  i.e.,  the”heat  of  disso¬ 
lution  of  hydrogen  in  copper  sulphate — is  a  positive 
value,  so  that  not  only  does  the  presence  of  the  copper 
sulphate  prevent  the  accumulation  of  hydrogen,  but  in 
removing  hydrogen  it  also  serves  to  increase  the  electro¬ 
motive  force  of  the  cell  from  about  37/46ths  to  about 
5o/46ths  of  a  volt.  The  principle  underlying  this  is 
extensible,  even  to  cases  in  which  one  part  of  the  cumu¬ 
lative  effect  of  the  cycle  of  change  is  a  negative  value. 
Thus,  although  copper  has  a  negative  heat  0° dissolution, 
it  will  readily  dissolve  in  dilute  sulphuric  acid  if  it  be 
used  in  place  of  zinc  in  a  Grove  cell,  the  negative  heat 
of  dissolution  of  copper  being  more  than  compensated  for 
by  the  positive  heat  of  dissolution  of  hydrogen  in  11  nitric 
acid  ”  ;  and  it  is  well  known  that  copper  dissolves  in 
many  weak  acids  in  presence  of  oxygen.  It  is  easy  to 
understand  how  oxygen  acts  in  such  cases,  but  the  facts 
show  that  the  effect  produced  by  “  nitric  acid  ”  is  not  so 
readily  interpreted,  and  their  consideration  raises  im¬ 
portant  questions  of  general  application. 

Russell  and  Lapraik  have  shown  that  when  “  nitric 
acid  is  freed  from  nitrous  compounds  it  does  not  dis¬ 
solve  silver,  but  that  action  sets  in  when  a  trace  of  nitric 
oxide  is  introduced,  and  continues  with  increasing  rapidity 
as  the  quantity  of  the  nitrous  compound — a  necessary 
product  of  the  action  — increases  ;  Veley’s  later  experi¬ 
ments  have  shown  that  the  same  is  true  of  copper,  with¬ 
out,  however,  affording  any  further  explanation  of  the 
phenomena.  Although  it  is  not  to  be  expected  that  such 
metals  would  dissolve  in  nitric  acid  even  when  coupled 
with  a  relatively  electronegative  conductor,  as  they  have 
negative  heats  of  dissolution,  yet  if  the  acid  also  aCted 
as  depolariser  a  cycle  might  be  formed  in  which  sufficient 
energy  would  be  developed  to  condition  change  ;  it  there¬ 
fore  follows  that  in  such  cases  nitric  acid  does  not  aCt  as 
the  depolariser  in  accordance  with  the  equation: — 

2Ag  +  2N03H-f  0N02H  =  2AgN034-H20-f-N02H, 

and  that  in  point  of  faCt  the  nitrous  compound  is  the  de¬ 
polariser,  although  the  nitric  acid  is  the  actual  solvent  of 
the  metal,  the  hydrogen  of  the  acid  being  virtually 
direCtly  displaced  by  the  metal  with  the  assistance, 
however,  of  the  current  energy  derived  from  its  own 
oxidation  by  the  nitrous  compound. 

But  what  interpretation  is  to  be  given  of  the  behaviour 
of  more  aCtive  metals,  such  as  zinc,  magnesium,  &c., 
which  have  positive  heats  of  dissolution,  and,  therefore, 
are  capable  of  dissolving  in  the  pure  dilute  acid  if  coupled 
with  a  relatively  negative  conductor  ;  does  nitric  acid  in 
their  case  directly  aCt  as  depolariser  ?  If  it  be  capable 
of  thus  acting,  such  metals  even  when  uncoupled  should 
dissolve  in  the  pure  diluted  acid.  It  is  noteworthy  that 
when  such  metals  are  dissolved  in  nitric  acid  hydrogen  is 
sometimes  evolved.  It  has  been  suggested  that°  this 
hydrogen  is  derived  from  the  interaction  of  the  metal  and 
water,  but  I  cannot  now  regard  this  as  as  a  probable 
explanation ;  its  production  serves  rather  to  suggest  a 
deficiency  of  the  depolarising  agent,  which  cannot  well 
occur  if  nitric  acid  be  the  depolariser.  Indeed,  if  nitric 
acid  be  regarded  as  direCtly  aCtive,  it  is  remarkable  that 
in  presence  of  the  large  excess  of  the  acid  which  is  always 
present  any  hydrogen  should  escape;  and  also  that  the 
reduction  should  extend  so  far  as  it  often  does,  and  not 
extend  merely  to  the  formation  of  nitrous  acid.  If, 
however,  the  acid  be  incapable  of  direCtly  acting  as 
depolariser,  and  a  nitrous  compound  be  the  initially 
aCttive  depolarising  agent,  it  is  no  longer  surprising  that 
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owing  to  the  nitrous  compound  suffering  further  reduction 
it  should  be  deficient  in  parts  of  the  circuit,  and  that 
consequently  hydrogen  should  escape.  Why  the 
reduction  should  extend  so  much  further  when  metals 
having  positive  heats  of  dissolution  are  used,  however, 
still  requires  elucidation. 

In  the  case  of  sulphuric  acid,  whatever  metals  be  dis¬ 
solved  in  the  diluted  acid,  no  reduction  takes  place;  and 
it  is  only  when  the  concentrated  and  more  or  less  heated 
acid  is  used  that  sulphurous  oxide  and  other  reduction 
products  are  obtained.  It  appears  not  improbable  that 
redudtion  only  takes  place  under  conditions  under  which 
the  presence  of  sulphuric  oxide  is  possible,  i.e.,  that  de¬ 
polarisation  is  effected  by  sulphuric  oxide  and  never  by 
sulphuric  acid,  although  this  latter  may  be  regarded  as 
the  adtual  solvent  of  the  metal.  There  is  at  present  no 
evidence  forthcoming  to  show  that  nitric  acid  can  dis¬ 
sociate  into  the  anhydride  and  water,  and  even  if  such  a 
change  took  place  in  concentrated  solutions,  there  is  no 
reason  to  assume  that  it  can  also  take  place  in  dilute 
solutions,  and  that  this  is  the  explanation  of  the  differ¬ 
ence  between  nitric  and  sulphuric  acids.  It  is  well 
known,  however,  that  nitric  acid  is  resolved  with  extreme 
facility  into  nitrogen  dioxide,  water,  and  oxygen,  and 
that  it  is  excessively  sensitive  to  the  adtion  of  nitric 
oxide — a  trace  of  nitric  acid  would  therefore  exercise  a 
fermentative  adtion  and  condition,  the  formation,  it  may 
be,  of  nitrous  acid,  or— as  there  is  no  evidence  compelling 
us  to  suppose  that  the  compound  represented  by  the 
formula  HN02  exists — it  maybe  of  nitrogen  dioxide.  In 
this  latter  case  solutions  of  nitric  acid  would  resemble 
concentrated  sulphuric  acid  in  containing  a  reducible 
oxide,  and  it  may  be  that  their  depolarising  adtion  is 
initially  exerted  through  such  an  oxide  alone. 

To  arrive  at  a  clear  conception  of  the  fundtion  of  acids 
in  dissolving  metals,  and  of  the  nature  of  depolarising 
agents,  it  would,  therefore,  appear  to  be  necessary  to 
take  into  account  many  circumstances  to  which  hitherto 
but  little  attention  has  been  paid. 
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Note. — All  degrees  oft  cm  perature  are  Centigradeunlessother  wise 

expressed. 

Comptes  Rendus  Hebdomadaires  des  Seances,  de  P Academic 
des  Sciences.  Vol.  cxvi.,  No.  21,  May  23,  1893. 

The  Chemistry  of  the  Middle  Ages. —  M.  Berthelot. 
— The  author  has  presented  to  the  Academy  a  new  work 
which  he  has  just  completed.  The  first  volume  is  a  study 
of  the  Latin  alchemy  as  far  as  the  14th  century.  The 
Syrian  alchemy,  forming  a  connedting  link  between  the 
Greek  and  the  Arabic  authors,  is  considered  in  the  second 
volume.  This  volume  includes  a  translation  of  the  great 
work  of  Zosimus,  the  original  of  which  has  been  lost  and 
which  is  now  known  only  from  a  Syrian  version.  The 
third  volume  is  devoted  to  the  Arabic  authors,  especially 
Djaber  (commonly  called  Geber).  Tha  authentic  Arabic 
writings  contain  little  beyond  fadts  already  put  on  record 
by  the  Greeks. 

Certain  Rare  or  Novel  Natural  Phosphates  : 
Brushite,  Minervite. — Armand  Gautier. — Brushite  is  a 
native  crystalline  calcium  biphosphate,  which,  as  obtained 
from  the  Minerva  caverns,  contains  neither  chlorine  nor 
fluorine.  The  minerals  in  which  phosphoric  acid  is  united 
to  aluminium,  with  or  without  an  excess  of  base,  are 
variscite,  callainite,  gibbsite,  wavellite,  Fischerite,  pega- 
nite,  Evansite,  and  turquoise.  Bauxite  often  contains  an 
appreciable  quantity  of  aluminium  phosphate.  Gibbsite 
may  even  be  confounded  with  hydrargyllite,  which  con¬ 
tains  no  phosphoric  acid  or  a  mere  trace. 


Determination  of  Water  in  Soils  Bearing  Different 
Crops  After  Prolonged  Drought.— M.  Reiset.— Wheat 
may  vegetate  well  and  reach  perfedt  maturity  in  a  soil 
containing  only  1-22  grms.  water  in  100  parts  of  earth. 
Grass  turf  is  burnt  dead  in  soils  containing  6  8  and  7  84 
grms.  water  per  cent. 

Election  of  a  Correspondent  for  the  Section  of 
Physics. — Herr  G.  Widemann  (Wiedemann  ?)  was  eledted 
vice  the  late  Dr.  Weber  by  a  large  majority.  Professor 
Thalen  received  only  1  vote  ! 

On  Iron  Chloroborate  and  on  a  Method  of  Pre¬ 
paring  Chloroborates  Isomorphous  with  Boracite.— 
G.  Rousseau  and  H.  Allaire. — The  method  followed  by 
the  authors  consists  in  causing  the  vapour  of  a  metallic 
chloride  to  readt  at  a  red  heat  upon  natural  calcium  bo¬ 
rate  or  preferably  upon  boro-sodio  calcite.  Iron  chloro¬ 
borate  crystallises  in  transparent  cubes  of  a  greyish 
colour,  and  which  adt  upon  polarised  light. 

Heat  Liberated  in  the  Combination  of  Bromine 
with  Certain  Non-saturated  Substances  of  the  Fatty 
Series. — W.  Louguinine  and  I.  Kablukow. — The  authors 
conclude  that  the  heat  liberated  in  the  combination  of 
bromine  with  the  hydrocarbons  examined  increases  as  we 
ascend  in  the  series  of  the  homologues.  The  presence  of 
an  atom  of  Br  replacing  H  in  the  non-saturated  hydro¬ 
carbons  retards  considerably  the  speed  of  the  readtion  of 
the  addition  of  brbmine.  In  presence  of  the  group  OH 
the  reaction  of  addition  ceases  to  be  definite  and  is  accom¬ 
panied  with  a  readtion  of  substitution. 

The  Licarhodol  Derived  from  Licareol. — Ch.  Bar- 
bier. — The  composition  of  licarhodol  is  C10Hj80.  It  is  a 
colourless,  oily  liquid,  soluble  in  water,  and  giving  off  a 
strong  odour  of  roses.  Under  a  pressure  of  19  m.m.  it 
boils  at  1220 ;  its  specific  gravity  at  o°  is  0-8952,  and  in  a 
stratum  of  0-20  metre  and  at  a  temperature  of  20-4°  it 
gives  a  defledtion  of  —  0°  14'.  On  oxidation  it  yields  an 
aldehyd,  CIOHI602. 

Adtion  of  Sodium  Sulphite  on  the  Salts  of  the 
Amidophenols.  New  Method  of  Obtaining  Amido- 
phenols  from  the  Salts. — Aug.  Lumiere  and  A.  Seye- 
wetz. — The  authors  have  succeeded  in  isolating  several 
amidophenols  in  a  pure  state  by  utilising  for  the  decom¬ 
position  of  their  salts  a  substance  with  a  weak  alkaline 
readtion,  the  neutral  sodium  sulphite,  which  in  conse¬ 
quence  of  its  reducing  properties  prevents  the  oxidation 
of  the  base  formed. 

Ptomaine  Extracted  from  the  Urine  of  Patients 
Suffering  from  Eczema. — Dr.  A.  B.  Griffiths. — This 
base,  the  extradtion  of  which  was  described  in  the  Comptes 
Rendus,  cxiii.,  p.  656,  is  white,  crystalline,  soluble  in 
water,  and  of  a  faintly  alkaline  readtion.  It  forms  a 
hydrochlorate,  a  chloroplatinate,  and  a  chloraurate,  all 
crystalline;  it  gives  a  brown  precipitate  with  phospho- 
tungstic  acid,  yellowish  with  phosphomolybdic  acid, 
yellow  with  picric  acid,  and  yellowish  with  silver  nitrate. 
With  mercuric  chloride  it  gives  a  greenish  precipitate.  It 
is  also  thrown  down  by  Nessler’s  reagent.  The  compo¬ 
sition  of  the  base  is  C7H15NO.  It  is  poisonous.  A  solu¬ 
tion  of  this  ptomaine  (in  sterilised  water),  if  injedled  under 
the  skin  of  a  rabbit,  produces  a  catarrhal  inflammation  at 
the  point  of  injedtion,  a  strong  fever,  and  finally  death. 
This  ptomaine,  which  the  author  names  eczemine,  is  not 
found  in  normal  urine. 

On  2-Achroglobine  :  a  Respiratory  Globuline  con¬ 
tained  in  the  Blood  of  some  Mollusca. — Dr.  A.  B. 
Griffiths. — The  author  has  formerly  described  three 
colourless  globulines  which  possess  the  attributes  of  oxy¬ 
genation  and  dis-oxygenation.  They  are  : — a-achroglo- 
bine  in  the  blood  of  Patella,  jS.achroglobine  in  the  blood 
of  the  Chitons,  and  y-achroglobine  in  the  blood  of  the 
Tunicata.  He  has  obtained  a  fourth  similar  compound 
from  the  blood  of  some  species  of  Doris,  and  has  named 
it  ^-achroglobine.  Its  analysis  leads  to  the  formula 
C65gH7g2NI65SOIj3.  It  exists  in  two  states,  oxidised  and 
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reduced,  100  grms.  of  this  respiratory  globuline  absorb 
125  c.c.  of  oxygen  at  o’  and  under  a  pressure  of  760  m.m. 
If  dissolved  in  a  dilute  solution  of  magnesium  sulphate, 
its  specific  rotatory  power  for  the  ray  D  is  [a]D=  -  540. 
With  CH4  it  forms  a  yellowish  compound,  with  C2H2  a 
greenish  compound,  with  C2H4  a  brownish  compound. 
These  compounds  are  dissociable  in  a  vacuum. 


Bulletin  de  la  Societe  Chimique  de  Paris. 

Series  3,  Vols.  ix.  and  x.,  No.  9. 

Synthesis  of  Erythrite. — M.  Griner.— This  paper  is 
the  subjedt  matter  of  a  “  pli  cachete  ”  deposited  with  the 
Society  on  March  24,  and  opened  on  April  14.  On 
saponifying  at  ioo°,  by  means  of  baryta  water  the  tri- 
acetine  obtained  from  dibromdiacetine,  the  author  has 
produced  a  compound  which  melts  at  1180  and  which 
presents  all  the  characters  of  natural  erythrite. 

On  Certain  Substituted  Carbides  of  Benzene. — P. 
Genviess. — In  this  research  the  author  has  determined 
the  combustion  and  formation  heats  of  propylbenzene, 
isopropylbenzene,  normal  propyltoluene,  and  isopropyl- 
toluene.  He  has  established  the  constitutional  formulae 
of  di-isopropylbenzene,  normal  propyltoluene,  and  iso- 
propyltoluene.  He  has  prepared  two  propylbenzenes 
monochlorised  in  the  lateral  chain,  and  determined  their 
constitutional  formulae.  He  has  obtained  an  isopropyl, 
benzene,  monochlorised  in  the  nucleus,  and  seen  the  posi¬ 
tion  of  the  chlorine.  He  has  lastly  shown  that  by  the 
adtion  of  chlorine  in  heat  it  is  possible  to  obtain  a  propyl¬ 
toluene  chlorised  in  the  lateral  chain,  and  has  determined 
•ts  constitution. 

On  Inuline. — C.  Tanret. — The  substance  hitherto 
known  as  inuline  is  a  mixture  of  two  or  three  substances, 
the  proportions  of  which  differ  according  to  the  method 
of  preparation.  Its  composition  approaches — 

3o(Ci2HxoOio)5H202. 

When  air-dried  it  may  be  represented  as  — 

[6(Cx2Hi0Oio)H2O2]  5. 

Over  sulphuric  acid  it  loses  its  water  very  slowly.  Inu¬ 
line  is  deposited  from  its  solutions  in  water  in  irregular 
granules  of  from  0-0005  to  0  002  m.m.  in  diameter,  and 
from  its  alcoholic  solutions  in  nearly  globular  granules, 
the  larger  the  greater  the  quantity  of  alcohol  used.  With 
one  volume  of  alcohol  they  may  reach  0-008  m.m.,  and 
which  have  no  appreciable  adtion  on  polarised  light.  Inu¬ 
line  does  not  swell  up  in  water.  It  is  very  sparingly 
soluble  in  cold  water  (not  in  10,000  parts  of  water  at  150 
after  agitation  for  several  days).  It  is  very  soluble  in 
boiling  water.  In  cold  dilute  alcohol  it  is  insoluble,  but 
dissolves  freely  with  the  aid  of  heat.  At  178°  it  melts, 
becoming  yellow,  slightly  acid,  and  very  soluble  in  cold 
water.  At  a  slightly  higher  temperature  it  becomes 
strongly  acid,  and  is  converted  into  pyroinuline.  The 
specific  gravity  of  inuline  dried  at  130°  is,  according  to 
the  author,  =  1*539,  and  that  of  the  hydrated  compound 
=  1-478.  The  rotatory  power  for  inuline  dried  at  130°  is 
aD=-39'5°.  This  rotatory  power  is  influenced  neither  by 
temperature  nor  by  the  concentration  of  its  solutions.  Inu¬ 
line  heated  with  dilute  acids  does  not  yield  simply  levu- 
lose,  but  a  mixture  of  about  12  parts  of  levulose  to  1  part 
of  glucose.  Cold  baryta  water  dissolves  inuline  at  first, 
but  a  further  addition  gives  a  precipitate.  Iodine  does 
not  colour  inuline  at  all.  It  does  not  reduce  Fehling’s 
liquid,  and  has  no  reaction  upon  beer-yeast  or  diastase. 

On  Dipropylamidoacetic  (Dipropylaminoethanoic) 
Acid.  — F.  Chancel. — The  author  has  prepared  this  acid, 
to  which  be  ascribes  the  composition  CgHi7N02.  He 
has  also  obtained  its  compounds  with  hydrochloric  acid, 
its  chloroplatinate,  chloraurate,  and  its  copper  salt.  To 
the  last-mentioned  substance  he  assigns  the  composition 
(C8Hi6N02)Cu+H20. 
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On  Acetic  Tripropylbetaine  (Ethanoyltripropyl- 
taine).— F.  Chancel. — This  body  is  obtained  by  the  adtion 
of  ethyl  monochloracetate  upon  dry  tripropylamine.  The 
author  has  examined  this  substance,  its  hydrochlorate, 
chloroplatinate,  chloraurate,  and  picrate,  as  also  ethyl- 
tripropylaminoethanoate,  chloroplatinate,  and  chlorau¬ 
rate. 

On  Dipropylcyanamide  and  Dipropylcarbodiimide. 
—  F.  Chancel.  —  The  former  of  these  compounds, 
C7Hi4N2,  is  a  mobile  liquid  of  the  specific  gravity  o-88 
at  o°,  of  a  burning  taste,  and  an  aromatic  odour.  It  boils 
at  107°  under  a  pressure  of  21  m.m.,  at  220°  under  770 
m.m.  It  is  insoluble  in  water,  soluble  in  alcohol  and 
ether,  and  does  not  solidify  at  —  50°.  Dipropylcarbodi¬ 
imide  is  a  mobile  liquid  of  the  composition  C7HI4N2.  It 
boils  at  8o°  under  a  pressure  of  28  m.m.,  and  at  1710 
under  765  m.m.  It  does  not  solidify  at  — 50°.  It  is 
insoluble  in  water,  but  soluble  in  alcohol  and  ether. 


MISCELLANEOUS. 


The  Royal  Society  and  Trade  Certificates. — The 
subjoined  expression  of  opinion  was  adopted  by  the  Pre¬ 
sident  and  Council  of  the  Royal  Society  at  their  meeting 
on  May  18,  and  was  ordered  to  be  communicated  to  all 
the  Fellows  of  the  Royal  Society  : — 

“The  attention  of  the  President  and  Council  of  the 
Royal  Society  has  been  called  to  certain  advertise¬ 
ments  appearing  from  time  to  time  in  the  public 
newspapers  and  in  various  trade  journals  and  cir¬ 
culars,  containing  certificates  and  statements  signed 
by  Fellows  of  the  Society.  These  certificates  and 
statements  are  not  in  all  cases  confined  to  mere 
analyses  or  simple  matters  of  fadt,  but  occasionally 
include  expressions  of  opinion  as  to  the  subjedt 
matter  of  the  advertisements,  and  laudatory  pas¬ 
sages  which  assume  much  of  the  character  of  an 
advertiser’s  encomium.  The  President  and  Council 
fully  recognise  the  liberty  of  the  Fellows  to  give, 
when  consulted,  authoritative  statements  on  che¬ 
mical  analysis  or  any  other  scientific  fadts  on  which 
they  are  called  upon  to  advise.  They  feel,  never¬ 
theless,  that  in  some  of  the  trade  certificates  already 
mentioned,  due  regard  has  hardly  been  paid  to  the 
status  and  dignity  of  the  Royal  Society,  and  they 
are  of  opinion  that  the  issue  of  such  certificates 
tends  to  adt  injuriously  upon  the  reputation  of  the 
Society.  They  are,  however,  confident  that  when 
attention  is  called  to  the  subjedt,  all  the  Fellows 
will  endeavour  to  express  any  statements  relating 
to  matters  of  trade  or  manufacture  in  such  terms  that 
no  suspicion  of  mercenary  motives  or  commercial 
partisanship  can  possibly  attach  to  them.” 

Photographic  Competition. — We  beg  to  call  attention 
to  the  advertisement  of  Messrs.  Perken,  Son,  and  Ray- 
ment,  who  are  offering  prizes  for  the  best  sets  of  photo¬ 
graphs  taken  with  their  “  Optimus  ”  lens. 

Instruction  in  Dyeing  at  Aix-la  Chapelle. — With 
the  commencement  of  the  winter  term  a  new  special 
school  for  dyeing  will  be  opened  in  connection  with  the 
local  polytechnicum.  All  the  appliances  will  be  adapted 
to  the  most  recent  advances  in  the  tindtorial  art. — Che- 
tniker  Zeitung. 
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NOTES  AND  QUERIES. 


MESSRS.  MACMILLAN  &  CO.’S  BOOKS 


***  Our  Notes  and  Queries  column  was  opened  for  the  purpose  of 
giving  and  obtaining  information  likely  to  be  of  use  to  our  readers 
generally.  We  cannot  undertake  to  let  this  column  be  the  means 
of  transmitting  merely  private  information,  or  such  trade  notices 
as  should  legitimately  come  in  the  advertisement  columns. 

Grinding  and  Polishing  Quartz.— (Reply  to  “Amateur.’')— 
Formerly  quartz  was  cut  on  a  lead  wheel  with  emery  and  water,  and 
polished  on  a  zinc  wheel  with  putty  of  tin  and  water.  This  process 
may  perhaps  suit  your  correspondent. — Wm.  Brown,  14,  Dale  Street, 
Liverpool.  


MEETINGS  FOR  THE  WEEK.  • 

Wednesday,  21st.— Geological,  8. 

-  Meteorological,  7. 

_  Microscopical,  8. 

Thursday,  22nd. — Royal  Society  Club,  6.30.  (Anniversary). 

Friday,  23rd. — Physical,  6.  Exhibition  of  a  Form  of  Carey-Foster 
Bridge,  by  Mr.  Nalder.  An  Influence  Machine, 
by  Mr.  Pidgeon.  An  Influence  Machine,  by  Mr. 
Wimshurst.  A  New  Volumenometer,  by  Mr. 
Myers. _ _ _ 

FLETCHER’S 

THERMO-HYDROMETER. 

TT  is  scarcely  necessary  to  insist  upon  the  vital  im- 
^  portance  of  noting  the  temperature  of  a  liquid  when 
determining  its  specific  gravity  Hitherto  it  has  been 
necessary  to  employ  separate  instruments  for  the  two 
observations,  such  combinations  as  were  available 
being  clumsy,  slow,  and  untrustworthy.  In  FLETCHER’S 
THERMO-HYDROMETER  the  bulb  of  the  Thermometer  is 

BLOWN  IN  ONE  PIECE  WITH  THE  BULE  OF  THE  HYDRO¬ 
METER,  and  comes  into  diredt  contaft  with  the  liquid 
to  be  tested,  thus  ensuring  the  utmost  sensitiveness. 
The  Thermometer  and  Hydrometer  scales  being  in 
juxtaposition  on  the  same  stem,  a  reading  of  each 
CAN  BE  TAKEN  SIMULTANEOUSLY. 

The  Thermometer  scale  is  graduated  from  ioc  to 
40°  C.,  and  the  Hydrometer  scale  is  divided  into 
single  degrees.  Specific  gravities  can  thus  be  de¬ 
termined  with  accuracy  to  the  third  decimal  place. 
Each  instrument  indicates  a  range  of  '050  degree 
thus: — '700  to ’750  ;  *7 50  to  '800;  -8oo  to  '850,  &c’ 
The  series  extends  from  700  to  1*850. 

TO  ANALYSTS,  MANUFACTURING  CHE¬ 
MISTS,  PHARMACISTS,  BREWERS,  &c., 
FLETCHER’S  THERMO-HYDROMETER  will  prove  01 
incalculable  value.  The  specific  gravities  of  Spirits, 
Tindtures,  Oils,  Syrups,  Wines,  Wort,  &c.,  can  be 
ascertained  with  a  precision  and  rapidity  impossible 
to  attain  with  the  ordinary  Hydrometer. 

Price,  in  Case,  Single  Instruments,  5s.  each. 

Set  of  Six,  in  handsome  Case,  with  divisions,  21  s. 

FLETCHER,  FLETCHER,  AND  STEVENSON, 

Works:  Holloway,  N.  Offices:  21,  Mincing  Lane,  E.C. 
LONDON. 


Science  Instruments. 


FOR 

CHEMICAL  STUDENTS. 


THE  FOOD  OF  PLANTS.  An  Introduction  to  Agricul- 

tural  Chemistry.  By  A.  P.  Laurie,  M.A.,  Fellow  of  King’s 
College,  Cambridge,  adviser  in  T echnical  Education  to  the  Bed- 
fordshire  County  Council.  Pott  8vo.,  is. 

NATURE.— “  This  little  book  is  intended  to  be  an  introdudtion  to 
agriculture.  The  experiments  are  carefully  chosen  and  described 
and  can  be  performed  with  inexpensive  materials, 'and  the  book, 
especially  if  used  as  the  author  suggests,  in  conjunction  with  a  Che¬ 
mistry  Primer,  can  well  be  recommended  as  an  interesting  guide  to 
the  study  of  agriculture.” 


THE  CHEMICAL  BASIS  OF  THE  ANIMAL  BODY; 

An  Appendix  to  Foster’s  “  Text-Book  of  Physiology.”  Fifth 
Edition.  By  A.  Sheridan  Lea,  M.A.,  D.Sc.,  F.R.S,,  University 
Leaurer  in  Physiology  in  the  University  of  Cambridge  ;  Fellow 
of  Caius  College.  8vo.,  cloth,  7 s.  6<f. 


HISTORY  OF  CHEMISTRY  FROM  THE  EARLIEST 

TIMES  TO  THE  PRESENT  DAY.  By  Ernst  von  Meyer 
Ph.D.  Translated  by  George  McGowan,  Ph.D.  8vo.  14s.net! 


INORGANIC  AND  ORGANIC  CHEMISTRY.  A 

Complete  Treatise  on  Inorganic  and  Organic  Chemistry.  By  Sir 
H.  E.  Roscoe,  F.R.S.,  and  Prof.  C.  Schorlemmer,  F.R.S. 
Illustrated.  8vo.  Vols.  I.  and  II.  Inorganic  Chemistry.  Vol.  I. 
The  Non-Metallic  Elements.  21s.  Vol.  II.  Part  I.  Metals. 
:8s.  Vol.  II.*  Part  II.  Metals.  iSs.  Vol.  III.  Organic  Che¬ 
mistry.  Parts  I.,  II.,  IV.,  and  VI.  21s.  each.  Parts  III.  and 
V.  18s.  each. 


LESSONS  IN  ELEMENTARY  CHEMISTRY,  INOR- 

GANIC  AND  ORGANIC.  By  Sir  H.  E.  ROSCOE,  F.R.S. 
Sixth  Edition,  thoroughly  Revised.  4 s,  6d. 

PRACTICAL  INORGANIC  CHEMISTRY.  By  Francis 

Jones,  F.R.S.E.  2s.  6 d. 

A  SERIES  OF  CHEMICAL  PROBLEMS,  WITH  KEY. 

By  T.  E.  Thorpe,  B.Sc.  New  Edition.  Revised  by  W.  Tate. 

2S. 

PRACTICAL  ORGANIC  CHEMISTRY.  By  J.  B.  Cohen, 

Ph.D.  2S.  6 d. 


CHEMICAL  THEORY  FOR  BEGINNERS.  By  Leo- 

nard  Dobbin,  Ph.D.,  and  James  Walker,  Ph.D.,  D.Sc., 
Assistants  in  the  Chemistry  Department,  University  of  Edin¬ 
burgh.  :8mo.,2S.  6d. 

PRACTICAL  METALLURGY  AND  ASSAYING.  By 

Arthur  H.  Hiorns.  Globe  8vo.  6s. 

A  TEXT-BOOK  OF  ELEMENTARY  METALLURGY 

FOR  STUDENTS.  By  the  same.  4s. 

IRON  AND  STEEL  MANUFACTURE.  A  Text-Book 

for  Beginners.  By  the  same.  3s.  6 d. 

MIXED  METALS  OR  METALLIC  ALLOYS.  By  the 

same.  6s. 

METAL  COLOURING  AND  BRONZING.  By  the 

same.  5s. 

A  TEXT-BOOK  OF  INORGANIC  CHEMISTRY.  By 

Prof.  Ira  Remsen.  8vo.  :6s. 

ORGANIC  CHEMISTRY.  By  the  same.  Crown  8vo., 

6s.  6 d. 

INORGANIC  CHEMISTRY.  Bythesame.  Crown  8vo., 

6s.  6 d. 


AN  ILLUSTRATED  PRICED  AND 

Ai.  DESCRIPTIVE  CATALOGUE  of  the  Instruments  of  Science 
which  are  used  in  teaching  and  demonstrating  every  branch  of 
Physical  Science,  as  well  as  of  the  Instruments  which  are  used  in 
Original  Research  and  in  the  applications  of  Science  to  Technical 
Industries  and  pursuits. 

Price  to  non-customers,  2S.  6d.  post  free. 


BRADY  AND  MARTIN, 

Northumberland.  Road  and  29,  Mosley  Street, 

NEWCASTLE-ON-TYNE. 

Partners:— 

N.  H.  MARTIN,  C.  E.  STUART,  B.Sc.,  H.  SPARGO,  A.Sc.,  F.I.C. 


THE  ELEMENTS  OF  CHEMISTRY.  By  the  same. 

New  Edition.  Fcap.  8vo. ,  2S.  6 d. 

METHODS  OF  GAS  ANALYSIS.  By  Dr.  Walther 

Hempel.  Translated  by  Dr.  L.  M.  Dennis.  Cr.  8vo.,  73.  6a, 

BLOWPIPE  ANALYSIS.  By  J.  Landauer  Author- 

ised  Translation  by  J.  Taylor,  of  Owens  College,  Manchester. 
New  and  thoroughly  revised  Edition.  4s.  6d. 

CHEMICAL  ARITHMETIC.  With  1200  Problems.  By 

S.  Lupton,  M.A.  2nd  Edition,  revised.  Fcap.  8vo.  4s.  6 d. 

THE  CHEMISTRY  OF  PHOTOGRAPHY.  By  Raphael 

Meldola,  F.R.S.,  Professor  of  Chemistry,  Technical  College, 
Finsbury.  Cr.  8vo.  6s. 

MACMILLAN  &  CO.,  LONDON, 
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ON  THE  METALLURGY  OF  LEAD.* 

By  J.  B.  HANNAY,  F.R.S.E.,  F.I.C. 

In  this  paper  the  author  details  the  results  of  seven  years’ 
researches  on  the  metallurgy  of  lead. 

It  was  found  that  all  the  information  given  in  the 
chemical  authorities  was  erroneous,  and  every  point  had 
to  be  made  the  subject  of  a  special  study. 

The  subjedt  is  divided  into  the  following  se&ions  : — 

1.  The  relations  of  lead  and  sulphur. 

2.  Specific  gravity  of  sulphide  of  lead. 

3.  Methods  of  analysis. 

4.  Furnace  reactions  of  lead  compounds. 

5.  Lead  smelting. 

6.  New  metallurgy  of  lead. 

It  is  shown  that  all  mixtures  of  lead  and  its  sulphide, 
or  what  may  be  called  subsulphurised  lead,  can  be  frac¬ 
tionated  into  the  two  extreme  terms,  metallic  lead  and 
its  monosulphide,  by  simply  melting.and  crystallising  out 
the  higher  sulphurised  portion,  as  the  sulphur  tends  to 
form  monosulphide,  which  crystallises  out  and  leaves  a 
lead  poorer  in  sulphur  as  the  “  mother  liquor.”  This 
process  may  be  carried  on  till  pure  metallic  lead  is  left. 

It  is  then  shown  that  the  accepted  specific  gravity  of 
sulphide  of  lead  is  too  low,  as  it  oxidises  when  pulverised 
and  boiled  with  water,  and  instead  of  being  7 '585 ,  it  is 
7766,  and  a  curve  is  constru&ed  of  the  specific  gravities 
of  all  sulphurised  compounds  of  lead  from  PbS  to  Pb. 

The  methods  of  analysis  are  examined,  and  shown  to 
be  fallacious,  and  a  more  reliable  method  devised. 

The  formula  given  for  the  reaction  going  on  in  the 
reverberatory  furnace  when  lead  is  smelted,  viz.  : — 

PbS  +  PbS04  =  2Pb  +  2S02, 

is  shown  to  have  no  existence  in  fadf,  as  when  sulphide 
and  sulphate  of  lead  aft  upon  each  other  a  volatile  com¬ 
pound  PbS202  is  formed,  which  introduces  complications, 
and  the  readtion  takes  a  different  diredtion.  The  dis¬ 
covery  of  this  compound  supplies  the  explanation  of  the 
question,  “  Why  does  galena  form  a  fume  in  the  air  when 
it  is  absolutely  fixed  in  nitrogen  and  hydrogen  ?  ” 

A  series  of  volatile  compounds  of  one  molecule  of 
PbS  with  a  molecule  of  C02,  H20,  S02,  and  CO,  is  shown 
to  exist. 

These  compounds  are  unique  amongst  combinations 
between  solids  and  gases,  as  they  are  only  stable  at  a 
red  heat  and  dissociate  on  cooling,  which  is  the  reverse 
of  the  behaviour  common  to  such  compounds. 

All  the  readtions  involved  in  furnace  readtions  of  lead, 
its  oxide,  sulphate,  and  sulphide,  are  then  traced  from 
their  beginning  to  the  final  produdts,  as  well  as  the 
readtion  of  sulphate  and  silicate  with  carbon,  and  the  de¬ 
composition  of  sulphite  of  lead  by  heat.  The  knowledge 
so  gained  is  applied  to  lead  smelting,  and  this  is  shown 
to  be  really  a  fradtionation  of  a  low  sulphide  into  lead 
and  its  sulphide  accompanied  by  rapid  oxidation  with 
the  formation  of  an  oxysulphide  PbS.PbO,  which  is  the 
basis  of  black  and  grey  slags.  The  operations  involved 
in  smelting  are  shown  to  be  explainable  by  the  new 
readtions  discovered,  and  Percy’s  remark  that  the  chemis¬ 
try  of  lead  smelting  was  still  unexplained  is  shown  to  be 
no  longer  appplicable. 

It  is  pointed  out  that  the  new  knowledge  enables  us  to 
map  out  a  new  metallurgy  of  lead,  by  which  we  are 
enabled  to  avoid  the  formation  of  the  oxysulphide  which 

*  Abstradt  of  a  Paper  read  before  the  Roya!  Society. 
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forms  slag,  and  to  turn  the  troublesome  volatile  oxy¬ 
sulphide,  which  forms  fume,  to  useful  account.  The 
silver  can  be  eliminated,  and  any  proportion  of  lead,  its 
sulphate,  or  oxide,  formed  diredt  from  galena. 

Some  of  the  curious  crystalline  forms  of  lead  sulphide 
which  have  been  observed  during  these  researches  are 
shown,  one  of  which  illustrates  very  clearly  the  frac¬ 
tionation  of  a  low  sulphide  into  lead  and  the  mono¬ 
sulphide. 


BLACK  VARIETY  OF  ANTIMONY 
TRISULPHIDE. 

By  C.  A.  MITCHELL,  B.A.(Oxon). 

The  following  quick  method  of  preparing  the  black 
variety  of  Sb2S3  may  be  found  useful  as  a  ledture  experi¬ 
ment  : — 

About  5  grms.  of  Sb203  are  dissolved  in  about  30  c.c. 
of  HC1  (two  parts  of  acid  to  one  of  H20),  and  H2S 
passed  in  to  saturation.  The  liquid  with  the  orange 
sulphide  in  suspension  is  then  kept  boiling  over  a  Bunsen, 
while  a  current  of  C02  is  passed  through.  In  the  course 
of  a  few  minutes  a  good  deal  of  the  orange  precipitate 
dissolves,  while  some  falls  down  as  the  black  sulphide. 
By  again  passing  H2S  through  the  liquid  and  repeating 
the  above  process,  more  may  be  converted  into  the  black 
variety,  and  by  continued  repetition  the  whole  may  be 
thus  transformed  in  a  short  time. 

Analysis  of  this  black  sulphide  shows  a  percentage  of 
antimony  corresponding  to  that  required  by  the  formula 
Sb2S3. 

King’s  College  Laboratory. 


THE  FLASH-POINT  AND  POINT  OF  DANGER 
IN  MINERAL  OILS. 

By  D.  R.  STEUART,  F.I.C.,  F.C.S. 

The  danger  of  fire  or  explosion  from  a  mineral  oil  is 
tested  by  taking  its  flash-point.  The  Government  test  of 
Professor  Abel  is  a  2-inch  cup  covered  on  the  top.  The 
filling,  heating,  light  applied,  &c.,  are  all  defined.  Holes 
are  opened  in  the  lid  for  a  moment  to  apply  the  light  at 
specified  intervals,  and  the  point  got  is  very  definite.  The 
question  is  :  What  relation  has  the  point  so  got  to  the 
point  of  danger  ?  Is  the  Abel  flash-point  itself  the  point 
of  danger,  or  is  danger  to  be  feared  only  at  a  much  higher 
temperature  ? 

Before  a  Parliamentary  Committee  some  years  ago,  a 
witness  said  there  was  no  danger  at  all  until  the  tempera¬ 
ture  of  the  American  fire  test.  The  flash-point  is  the 
lowest  temperature  at  which  the  vapours  and  air  give  a 
little  explosion  when  the  light  is  applied,  going  instantly 
out.  The  fire-point  is  the  lowest  temperature  at  which 
the  vapours  burn  continuously. 

A  particular  sample  of  oil  I  tested  flashed  in  Abel  test 
at  78°  F.,  in  the  old  Government  open  test  at  105°,  and 
fired  in  the  old  Government  open  test  apparatus  at  1220. 
This  last  is  something  like  the  American  fire  test.  Is 
there,  with  this  oil,  no  danger  of  fire  in  a  store  or  explo¬ 
sion  in  a  lamp  until  about  120°  F.  is  reached  ? 

A  moment’s  thought  will  satisfy  us  that  although  a 
little  cup  of  oil  cannot  supply  sufficient  vapour  to  keep  up 
a  constant  flame  until  1220  F.  is  reached,  a  larger  surface 
will  supply  vapour,  and,  when  ignited,  heat,  enough  to 
produce  a  constant  flame  at  a  much  lower  temperature. 
I  tried  the  oil  mentioned  above  in  an  apparatus  like  the 
old  Government  open  test,  with  screen  around  and  partly 
also  on  the  top,  but  9  inches  in  diameter.  Applying  a 
small  flame  every  two  degrees  at  a  half-inch  above  the 
Surface,  tfie  oil  ignited  explosively  at  88°>  and  continued 
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to  burn  furiously.  Repeating  the  experiment,  and  applying 
the  flame  at  every  degree,  it  ignited  and  burned  con¬ 
tinuously  at  87°,  and  the  flame  rapidly  increased  in  vigour. 
Making  the  same  apparatus  a  close  test  like  Abel’s,  the 
oil  ignited  and  fired  (burned  continuously)  at  76°  F.  ;  that 
is  with  a  9  inch  wide  closed  test,  instead  of  the  2  inch 
prescribed  by  aft  of  Parliament,  the  oil  not  only  flashed 
but  fired  two  degrees  below  the  flash  point  Abel  te't,  and 
when  open  it  fired  only  nine  degrees  above  the  Abel  test. 
With  a  wider  surface  of  oil,  the  flashing  and  firing  would 
no  doubt  take  place  at  even  a  lower  temperature.  These 
experiments  prove,  if  they  require  proving  at  this  time  of 
day,  that  the  old  Government  open  test  and  the  American 
fire  test  are  altogether  deceptive,  and  that  in  store,  barrel, 
or  tin  can,  the  flash-point  Abel  test  is  a  point  of  real 
danger,  and  that  for  oil  in  large  masses  the  danger  begins 
even  below  the  flash  point  (Abel).  The  experiments  also 
prove  that,  except  for  very  small  surfaces  of  oil,  the  flash¬ 
point  and  the  fire-point  are  the  same. 

The  following  happened  in  my  experience  :  — 

A  large  tank  ofvery  high  flashing  oil  was  being  pumped 
into,  and  the  oil  therefore  in  considerable  commotion. 
The  temperature  was  far  below  the  flash-point  in  Abel 
cup;  nevertheless,  vapours  were  evolved  and  filled  the 
top  of  the  tank,  and,  expelled  by  the  rising  oil,  overflowed 
out  at  a  manhole  door  on  the  top  which  was  not  quite 
close,  and  ignited  at  a  lamp  some  distance  below.  The 
fire  ran  up  the  stream  of  vapour  ;  there  was  an  explosion, 
blowing  off  the  top  of  the  tank,  and  the  oil  caught  fire  and 
burned  uncontrollably  until  it  was  practically  all  con¬ 
sumed.  For  danger  in  oil  works,  even  the  Abel  flash¬ 
point  is  deceptively  high.  Is  it  because  this  has  not  been 
realised  that  fires  in  oil  woiks  have  been  so  frequent  ? 

In  regard  to  danger  in  a  lamp,  in  1872  before  a  SeleCt 
Parliamentary  Committee,  a  chemical  expert  -said:  — 
“  We  have  made  a  great  number  of  experiments  to  ascer¬ 
tain  whether  oils  which  flash  at  roo°  (equivalent  to  730 
Abel  test)  or  even  a  little  below  ioo°,  can  by  any  con¬ 
trivance  be  exploded  in  a  lamp,  and  we  cannot  do  it; 
whether  by  eledtric  spaik  or  by  flame  of  any  kind,  but  we 
cannot  fire  it  ;  that  we  have  ascertained  to  be  a  fad.” 
Now  the  real  fadt  is  that  a  lamp  filled  with  oil  of  100°  old 
open  test,  if  shaken  up— as  by  carrying  the  lamp — can  be 
exploded  with  eledtric  spark  quite  easily,  even  at  73’.  The 
explosion  is  not  violent;  but  at  50  above  the  flash-point 
(Abel)  the  explosion  may  be  very  violent.  Such  an  oil 
can  explode  violently  at  any  temperature  between  78° 
and  1200;  that  is,  at  all  temperatures  lamps  are  generally 
exposed  to.  For  lamps  burning  heat  up  the  oil,  more 
with  large  lamps  than  with  small,  more  with  metal  lamps 
than  with  porcelain,  more  if  with  metal  safety  tubes  than 
without,  and  more  with  flat  burners  than  with  central 
draught.  As  all  ordinary  lamps  are  more  than  two  inches 
wide,  the  flash-point  in  them  will  be  the  Abel  flash-point 
or  a  little  lower.  There  is  a  little  danger  even  at  the 
Abel  flash-point,  for  although  the  explosion  at  that  tem¬ 
perature  is  a  mere  puff,  jet  if  it  happened  while  the  lamp 
was  being  carried  it  might  cause  it  to  be  thrown  down 
on  combustible  material.  At  any  rate,  at  five  degrees 
above  the  Abel  flash-point  the  danger  is  very  great. 

I  have  tried  many  experiments  oversetting  cheap  glass 
lamps  when  burning  so  as  to  break  them.  I  had  the  lamp 
half  filled  with  oil  and  heated  to  certain  definite  tempera¬ 
tures.  At  5°  above  the  flash-point  (Abel)  all  in  general 
went  out.^  At  io°  above  flash-point  with  some  low  flashing 
(73  lo  78°),  petroleum  ignited  and  burned  vigorously,  and 
some  merely  flashed  and  went  out.  High  flashing  oils 
(100  to  no0  Abel),  io°  above  flash  point  invariably  went 
out  or  merely  flashed  ;  they  never  permanently  ignited.  At 
15  above  the  flash-point  the  high  flashing  oils  inflamed, 
put  burned  quietly,  and  the  fire  could  easily  have  been 
commanded.  So  low  flashing  oils  may  be  a  great  danger 
if  overset  at  ro°  above  flash-point ;  but  high  flashing  oils 
are  not  in  great  danger  until  15° over  flash-point  or  more  ; 
that  is,  if  overset  on  an  ordinary  floor.  If  overset  on 
easi  y  combustible  materials,  there  is  great  danger,  even 


at  the  flash-point,  and  as  the  absence  of  combustible 
materials  cannot  be  depended  on,  even  for  this  kind  of 
accident,  the  flash-point  (Abel)  becomes  the  point  of 
danger.  If  an  open  cup  of  oil  heated  to  the  flash-point 
(Abel)  has  a  large  lighted  candle  plunged  into  it,  the 
candle  is  extinguished  just  as  by  water.  These  experi¬ 
ments  show  the  freedom  from  danger  in  lamp,  or  in  any 
small  quantities,  and  particularly  of  high  flashing  oil,  if 
kept  several  degrees  under  the  Abel  flash-point. 

High  flashing  oils  burn  pradtically  as  coolly  as  low 
flashing  oils,  and  if  we  seek  safety  by  using  a  high  flashing 
oil  we  are  not  running  into  any  other  danger. 

Coroner’s  inquests  are  very  frequent  on  lamp  accidents. 
It  has  become  the  custom  for  the  inspedtors  to  state  that 
no  dangerous  oil  is  now  imported  into  England,  and 
inspedtor  and  coroner  put  the  whole  blame  on  the  lamp, 
But  surely  no  scientific  man  is  free  to  state  that  730 
flashing  oil  is  safe  in  our  climate.  It  is  often  8o°  or  over 
it  in  houses,  and  all  the  year  round  the  temperature  in 
ordinary  lamps  is  80°  to  90°.  The  danger  is  not  a  mere 
matter  of  opinion,  but  an  easily  ascertainable  scientific 
fadt;  and  when  a  scientific  man  makes  such  a  statement 
regarding  a  matter  involving  hundreds  of  deaths  in 
England  every  year,  I  think  he  should  somehow  be 
amenable  to  the  ban  of  the  profession,  if  to  nothing  else. 
It  is  absurd  to  condemn  the  poor  for  not  having  safety 
lamps;  besides,  even  if  they  had  them,  they  are  only  an 
extra  source  of  danger  unless  in  proper  order,  and  with 
cheap  lamps,  and  ignorant  people  that  could  not  be 
depended  on. 

It  is  obvious  to  common  sense  that  the  poor  should  be 
supplied  with  oil,  such  as  the  rich  supply  themselves  with, 
safe  to  work  with  at  ordinary  temperatures,  and  perfedUy 
safe  from  danger  of  explosion  in  ordinary  lamps  properly 
attended  to.  With  ordinary  petroleum  there  are  many 
real  lamp  explosions,  in  spite  of  all  that  is  said  to  the 
contrary.  Carry  the  lamp  about,  attempt  to  blow  it  out, 
or  turn  down  the  wick  too  far,  and  the  lamp  explodes. 
These  could  never  happen  with  an  oil  whose  flash  is  a 
few  degrees  above  the  temperature  of  the  oil  in  the  lamp. 
Lamp  fatalities  are  so  dreadful  that  one  would  think  that 
a  few  would  waken  up  the  people  so  as  to  get  the  matter 
put  right;  but  the  deadly  tale  goes  on  day  by  day,  but  it 
is  among  the  very  poor,  and  nobody  seems  to  care.  The 
Government,  contrary  to  the  example  of  all  other  civilised 
countries,  has  given  what  is  pradtically  a  certificate  of 
safety  for  oils  flashing  above  730,  and,  instead  of  protecting 
us,  has,  by  legislation,  shut  itself  out  from  the  power  of 
interfering.  So  these  dangerous  oils  can  be  stored  in  any 
quantity  anywhere.  Store  proprietors  and  railway  com¬ 
panies  exercise  great  care  ;  nevertheless,  our  lives  are  at 
the  mercy  of  the  idiosyneracy  of  individuals,  and  we  may 
expedt  a  catastrophe  on  the  grand  scale  some  day. 

In  the  past,  nobody  took  any  interest  in  the  petroleum 
laws  except  the  representatives  of  the  oil  trade.  It  is 
time  scientific  men,  for  the  sake  of  the  voiceless  poor, 
should  pay  some  attention  to  the  matter.  The  science 
put  before  the  Parliamentary  Committee  was  sometimes 
of  a  strange  kind,  and  matters  of  fadt  were  treated  as 
matters  of  opinion  instead  of  being  settled  by  experiment. 
It  is  evident  the  Government  does  not  know  that  the 
flash-point  (Abel)  is  in  all  cases  a  point  of  real  danger, 
and  in  stores  and  tanks  of  great  danger.  They  evidently 
think  there  is  no  danger  until  the  temperature  of  the  old 
open  test.  They  would  never  have  lowered  the  safety- 
point  from  ioo°  to  730  if  they  had  known  that  the  old  test 
was  deceptive  by  that  interval — and  they  ought  to  have 
known. 

Oil  vapours  when  hot,  as  in  the  old  open  test,  diffuse 
away  pretty  rapidly,  but  when  cold,  as  in  a  store,  they  are 
very  heavy,  roll  along  to  the  lowest  point,  and  if  there  are 
no  air  currents  diffuse  away  very  slowly.  They  can  be 
decanted  from  vessel  to  vessel  like  carbonic  acid  gas;  but 
this  the  Government  officials  are  ignorant  of,  and  think 
that  oil  vapours  diffuse  rapidly  into  the  atmosphere  like 
coal  gas, 
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A  little  attention  by  scientific  men  to  our  petroleum 
laws  would  even  cause  them  to  be  altered  so  as  to  do 
away  with  our  present  horrors  and  terrors.  The  develop¬ 
ment  of  this  great  trade  on  safe  lines,  in  conformity  with 
physical  and  moral  law,  would  bring  a  great  and  immedi- 
ate  blessing  to  the  people,  and  very  soon  a  great  advan¬ 
tage  to  manufacturers  and  the  trade. 


THE  EXAMINATION  OF  PAPER  FOR 
METALLIC  PARTICLES. 

By  CLAYTON  BEADLE. 

Paper  frequently  contains  particles  of  impurities  that  are 
difficult  to  identify  even  under  the  microscope.  They  are 
frequently  metallic  iron  derived  from  the  iron  tanks, 
beaters,  &c.,  in  which  the  pulp  has  been  treated,  and 
brass  derived  from  the  wearing  down  of  the  beater  bars, 
and,  in  the  case  of  rag-papers,  from  the  buttons. 

The  presence  of  these  metallic  particles  is  often  the 
means  of  spoiling  large  quantities  of  paper,  and  a  ready 
means  of  their  detection  is  to  be  welcomed  by  paper- 
makers.  The  following  I  have  found  of  great  service  :  — 

Strips  of  the  suspedted  paper  are  floated  in  a  1  per  cent 
solution  of  potassium  ferrocyanide  acidified  with  a  few 
drops  of  nitric  acid.  After  three  hours’  treatment,  par¬ 
ticles  of  iron  will  be  rendered  evident  by  the  production 
of  deep  blue  spots,  and  brass  by  chocolate-coloured  spots. 
The  former  are  very  satisfactory,  but  the  latter  may  easily 
be  mistaken  for  other  foreign  matter  contained  in  the 
paper. 

To  confirm  the  presence  of  brass  particles  I  place  a 
bead  of  silver  nitrate  solution  on  the  suspected  spots,  and 
examine  them  under  the  microscope  by  reflected  light.  If 
any  brass  is  present  clusters  of  crystals  of  metallic  silver 
will  soon  be  seen  forming  themselves  on  the  surface  of 
the  paper.  After  the  solution  has  nearly  dried  into  the 
paper,  a  drop  of  potassium  ferrocyanide  solution  is  placed 
close  to  the  margin.  On  diffusion  it  produces  a  chocolate 
colouration  about  the  margin.  Other  metallic  particles 
are  seldom  met  with. 


LONDON  WATER  SUPPLY. 

Report  on  the  Composition  and  Quality  of  Daily 
Samples  of  the  Water  Supplied  to  London 
for  the  Month  Ending  May  31ST,  1893. 

By  WILLIAM  CROOKES,  F.R.S., 
and 

WILLIAM  ODLING,  M.B.,  F.R.S.,  F.R.C.P., 

Professor  of  Chemistry  at  the  University  of  Oxford. 


To  General  A.  De  Courcy  Scott,  R.A., 

Water  Examiner,  Metropolis  Water  Act,  1871. 

London,  June  7th,  1893. 

Sir, — We  submit  herewith,  at  the  request  of  the 
Directors,  the  results  of  our  analyses  of  the  182  samples 
of  water  collected  by  us  during  the  past  month,  at  the 
several  places  and  on  the  several  days  indicated,  from  the 
mains  of  the  seven  London  Water  Companies  taking 
their  supply  from  the  Thames  and  Lea. 

In  Table  I.  we  have  recorded  the  analyses  in  detail  of 
samples,  one  taken  daily,  from  May  1st  to  May 
3ist  inclusive.  The  purity  of  the  water,  in  respeCt 
to  organic  matter,  has  been  determined  by  the  Oxygen  and 
Combustion  processes;  and  the  results  of  our  analyses  by 
these  methods  are  stated  in  Columns  XIV.  to  XVIII. 

We  have  recorded  in  Table  II.  the  tint  of  the  several 
samples  of  water,  as  determined  by  the  colour-meter 
described  in  a  previous  report. 

In  Table  III,  we  have  recorded  the  oxygen  required  to 
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oxidise  the  organic  matter  in  all  the  samples  submitted 
to  analysis. 

The  character  of  the  water  supply  to  the  metropolis 
during  the  month  of  May  continued  to  be  in  all  respeCts 
entirely  satisfactory.  The  proportion  of  organic  matter 
present,  as  indicated  by  the  estimations  of  organic  carbon, 
of  oxygen  required  for  oxidation,  and  of  the  colour  tint  of 
the  water,  was  exceedingly  minute,  the  mean  results  of 
these  estimations,  in  the  case  for  example  of  the  Thames- 
derived  samples,  being  identical  with  those  afforded  by 
the  previous  month’s  supply  already  commented  on  for 
their  exceptional  lowness,  as  shown  in  the  following 


Ratio  of  1 

Oxygen  re- 

Organic 

Organic 

brown  to  blue 

quired  for  carbon  per  carbon  per 

1893. 

tint. 

oxidation. 

ICO, 000. 

100,000. 

Means. 

Means. 

Means. 

Maxima. 

April 

. .  . .  ii  9 : 20 

0-28 

o-o88 

0-125 

May 

. .  . .  11-3:20 

0-29 

0-089 

0-124 

No 

appreciable  difference 

was  noticeable  in 

respeCt  to 

the  proportion  of  common  salt,  about  one  and  a  half 
grain  per  gallon,  present  in  the  water  in  flood  time  and 
during  the  present  dry  period  ;  but,  as  shown  in  the 
following  Table  of  Thames  water  results,  the  proportions 
of  oxidised  nitrogen  and  the  degree  of  hardness  under¬ 
went  during  the  later  months,  probably  from  the  in¬ 
creasing  activity  of  fluviatile  vegetation,  a  steady  and 
appreciable  decrease. 


Common  salt  Nitric  add  Degrees  of 
1893.  per  per  hardness 

100,000.  100,000.  per  gallon. 

February  ..  ..  2-242  0-952  17-56 

March .  2167  0-931  1680 

April .  2-181  0888  15-11 

May .  2-196  o-6u  1466 


All  of  the  182  samples  examined  during  the  month 
were  found  to  be  clear,  bright,  and  efficiently  filtered. 

We  are,  Sir, 

Your  obedient  Servants, 

William  Crookes. 
William  Odling. 


A  REVISION  OF  THE  ATOMIC  WEIGHT  OF 
BARIUM.* 

First  Paper:  The  Analysis  of  Baric  Bromide. 
By  THEODORE  WILLIAM  RICHARDS. 

(Concluded  from  p.  284). 


Data  and  Results. 

The  first  column  of  the  final  Table  of  Data  gives  the 
number  of  the  experiment.  The  second  column  contains 
the  weight  of  the  crystallised  baric  bromide,  while  the 
third  contains  the  observed  weight  of  the  ignited  baric 
bromide.  After  this  is  recorded  the  number  of  c.c.  of 
standard  hydrobromic  acid  (of  which  one  litre  corre¬ 
sponded  to  a  grm.  of  silver)  required  to  restore  the  small 
amount  of  bromine  lost  during  ignition.  This  quantity  is 
divided  into  two  parts,  the  upper  one  corresponding  to 
baric  hydroxide,  and  the  lower  to  baric  carbonate. 
Multiplying  the  upper  figure  in  this  column  by 
m.grm.,  and  the  lower  figure  by  ^0°s  m.grm.,  and  adding 
the  two  produces  to  the  weight  given  in  column  III.,  we 
obtain  the  corrected  weight  of  the  baric  bromide,  which 
is  recorded  in  the  fifth  column.  The  sixth  column  gives 
the  total  weight  of  silver  taken  ;  the  seventh,  the  number 
of  c.c.  of  the  same  hydrobromic  acid  necessary  to  titrate 
back  to  the  mean  end  point;  and  the  eighth,  the  weight 

*  Proceedings  of  the  American  Academy  of  Arts  and  Sciences, 
vol.  xxviii. 
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1  Chemical  News, 
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Table  of  Data. — (All  weights  are  corrected  to  the  Vacuum  Standard). 


I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

Weight 

Observed 

HBr 

Corredted 

Total 

HBr 

Weight  of 

Total 

Argentic 

Sample 

No. 

of 

Wt.  of  solution 

Wt.  of 

Weight 

solution 

Silver 

Weight 

Bromide 

of 

of 

Crystallised 

Anhydrous 

to 

Anhydrous 

of 

to 

corresponding 

ot 

corres- 

Baric 

Analysis.  Baric 

Baric 

Meutral 

Baric 

Silver. 

titrate 

to 

Argentic 

ponding  to 

Bromide 

Bromide. 

Bromide. 

Alkali. 

Bromide. 

back. 

BaBr2. 

Bromide. 

BaBr2. 

used. 

Grms. 

Grms. 

C.m.3 

Grms. 

Grms. 

C.m.a 

Grms. 

Grms. 

Grms. 

I 

2-56714 

2-28760 

— 

— 

1-66314 

2-40 

1-66074 

2-89444 

2-89026 

I.a 

2 

3'89534 

Not 

ignited. 

O 

3"4712 

2-52554 

5'35 

2-52019 

4-39566 

4-38635 

I. a 

3 

— 

3-80860* 

I'go 

2-50 

3-81086 

— 

0-30 

— 

4- 8 1 740 

4-81688 

1.6 

4 

— 

219830* 

165 

0-25 

2-1994 

1-59832 

I"45 

1-59687 

— 

— 

1.6 

5 

— 

2-35954 

0-I2 

0-22 

2-35971 

1-71613 

2-90 

1-71323 

2-98735 

2-98230 

l.c 

6 

3-30433 

2-94178 

0-32 

0'22 

2-94207 

2-13889 

3-05 

2-13584 

3'72340 

3-71809 

II. a 

7 

1-80930 

161177 

O  16 
o-ii 

O'OO 

1-61191 

1-17100 

080 

1-17020 

— 

— 

II. 6 

8 

2-36427 

Not 

ignited 

2-10633 

I-53056 

1-35 

1-52921 

2-66426 

2-66191 

II. 6 

9 

— 

2-91650 

0-32 

0-26 

2-91682 

2-11840 

I ‘00 

2-11740 

3-68789 

3-68615 

II.C 

10 

2-66363 

2-37226 

0-38 

090 

2-37290 

1-72298 

022 

1-72276 

2-99906 

2-96868 

III. 

11 

2-07483 

1  84804 

0-14 

0-00 

184822  f 

I-34328 

1-65! 

I"34I75t 

2-33797 

2-33530-f 

III. 

12 

— 

1-9038 

1-40 

0-00 

1  -9046 

— 

o'37 

— 

2-40798 

2-40733 

IV.6 

13 

275591 

2-454I7 

3-06 

2-45611 

IV. a 

635791 

Not 

0  30 

14 

ignited 

0-00 

5-66647 

4-12090 

730 

4-11360 

7-1739 

7-1612 

IV. a 

15 

3-95705* 

3-52610* 

°"35 

0-85 

3-5267 

2-56100 

0-90 

2-56010 

4-4583 

4-4567 

IV.a 

16 

4-8442* 

4-3161*  i0-0° 

ti-75 

43169 

3-I3550 

1-20 

3-13430 

— 

— 

V. 

17 

3-78040* 

3-36557  * 

Not 

ignited 

0-15 
[  1 '50 

3-36635 

2-44567 

1-82 

2-44385 

— 

— 

VI. 6 

18 

3-22971 

0-00 

2-87743 

— 

0'54 

— 

3-63738 

3-63644 

VI. a 

19 

3-88750 

3-46330 

0  03 
(0-32 

3-46347 

2-5!529 

I"I4 

2  51415 

4-37867 

4-37669 

VI. a 

*  Correfted  for  small  amount  of  baric  sulphate  (or  silica)  found  on  solution.  t  See  ante,  p.  284. 

bhB.  T'vo  weights  (the  argentic  bromide  of  (Analysis  4  and  the  silver  of  Analysis  rS)  are  omitted  from  this  Table,  as  they  were  known 
to  be  in  error.  It  might  have  been  well  to  omit  the  whole  of  the  twelfth  experiment  for  the  same  reason.  The  other  blanks  were 
never  filled. 


of  the  silver  corrected  by  subtracting  from  the  weight 
given  in  column  VI.  the  amount  of  silver  corresponding 
to  the  quantity  of  acid  given  in  column  VII.  In  the  same 
way,  the  ninth  and  tenth  columns  contain  respectively 
the  total  and  the  corrected  weight  of  argentic  bromide. 
Hence  the  weights  actually  used  in  the  calculation  of  the 
results  are  those  recorded  in  columns  V.,  VIII.,  and  X. 

The  discussion  of  the  results  is  simplified  by  reducing 
all  the  amounts  of  baric  bromide  to  the  basis  of  ioo-ooo 
parts  of  silver,  and  the  corresponding  quantity,  174-080 
parts,  of  argentic  bromide.  The  water  of  crystallisation 
is  included  in  the  following  Table  only  because  the  cal¬ 
culation  of  Analyses  2,  8,  14,  and  18  depends  upon  the 
knowledge  of  its  amount.  The  great  variations  notice¬ 
able  in  the  results  for  the  water  of  crystallisation  are  due 
to  the  varying  circumstances  attendant  upon  the  crystalli¬ 
sation,  to  the  fineness  of  the  powder,  and  to  the  hygro¬ 
scopic  condition  of  the  air  at  the  time  of  weighing  the 
crystals.  Hence  for  the  present  purpose  it  was  possible 
to  compare  only  like  samples  which  had  been  weighed 
out  under  like  conditions.  Analyses  13  and  ig  show 
that  in  this  way  perfedt  constancy  can  be  reached.  This 


part  of  the  work  has  of  course  no  other  bearing  upon  the 
atomic  weight  of  barium. 

The  first  two  experiments  were  merely  preliminary,  and 
are  not  included  in  the  final  average.  Most  of  the  varia¬ 
tions  evident  in  the  earlier  experiments  were  undoubtedly 
due  to  unfavourable  conditions  existing  in  the  laboratory 
during  the  year  1891—92.  In  the  autumn  of  the  latter 
year  the  laboratory  was  completely  and  most  admirably 
remodelled,  through  the  kindness  of  the  Corporation  of 
the  University,  and  the  last  seven  experiments  were 
performed  under  conditions  as  favourable  as  could  be 
desired. 

The  presence  of  any  of  the  most  likely  metallic  im¬ 
purities —  strontium,  calcium,  potassium,  or  sodium — 
would  tend  to  lower  the  observed  values  recorded  in  the 
third  and  fourth  columns  of  the  Table  of  Results,  and 
hence  the  atomic  weight  of  barium.  Chlorine  would 
lower  and  iodine  would  raise  the  values  given  in  the  third 
column,  but  neither  would  have  much  effedt  on  those 
given  in  the  fourth  column.  The  best  possible  proof  of 
the  freedom  of  the  preparations  from  these  two  impurities, 
as  well  as  of  the  purity  of  the  silver,  is  to  be  found  in  the 
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Table  of  Results. 


Parts  of  Parts  ot 


Baric  Bromide 

Baric  Bromide 

Water  of 

No.  Salt  corresponding 

corresponding 

P.c.  of 

cry st. 

of  em-  to  ioo-ooo 

to  174-080 

Silver 

in  Baric 

Anal,  ployed.  parts 

Sliver. 

parts  Argentic 
Bromide. 

in  AgBr. 

Bromide. 

1  I.iT  137746 

2  I  .a  137736 

137783 

137760 

57*460 

57*455 

10-889 

3 

1.6 

i37'723 

4 

1.6 

137*732 

5 

l.c 

137735 

137*739 

57*447 

6 

I  I.a 

i37*748 

i37'748 

57*445 

10-964 

7 

II. 6 

1377*7 

10-910 

8 

II. 6 

137-740 

137*747 

57*448 

9 

II.c 

137*755 

137748 

57*442 

10 

III. 

i37*738 

137*752 

57  45i 

10-915 

11 

III. 

137747 

137-772 

57*455 

10-922 

12 

IV. 6 

137-726 

13 

IV. a 

10-878 

14 

IV. a 

137  75° 

137*745 

57*443 

l5 

IV. a 

i37'756 

137*754 

57*445 

10-875 

16 

V. 

i37*73i 

10-885 

7 

VI  .b 

i37*748 

io-953 

18 

VI  .a 

137*745 

19 

VI. a 

137*759 

i37*758 

57*445 

Aver.,  omit- 

ting  Exps. 

137*745 

137*747 

57  448 

1  and  2  . . 

Average  of 

last 

seven 

■  137*749 

I3775I 

57*444 

Expts.  . . 

Stas  found  . 

•  57*445 

series  of  results  giving  the  per  cent  of  silver  in  silver 
bromide,  tabulated  in  the  fifth  column  of  the  Table  of 
Results  ( Proc .  Amer,  Acad.  Arts  and  Sciences,  xxv.,  212). 
The  presence  of  water  in  the  ignited  baric  bromide  would 
naturally  tend  to  raise  the  figures  given  in  both  the  third 
and  fourth  columns  ;  the  arguments  indicating  the  absence 
of  this  insidious  impurity  were  discussed  at  length  in  the 
first  part  of  the  paper  (see  ante). 

The  agreement  between  the  individual  results  is  as 
close  as  could  reasonably  be  expected,  when  one  considers 
the  small  amounts  of  material  used  in  some  cases.  It 
may  be  concluded,  then,  that  a  hundred  parts  of  silver 
correspond  to  about  137,747  parts  of  anhydrous  baric 
bromide,  no  matter  what  may  be  the  method  used  for  its 
preparation.  If  the  salt  contains  an  impurity,  it  is 
strangely  constant  in  amount. 

The  Atomic  Weight  of  Barium. 

From  the  results  which  have  just  been  given,  the 
atomic  weight  of  barium  is  very  readily  computed.  In 
the  following  Table  are  given  the  values  corresponding 
to  the  three  standards  at  present  in  use, 

From  the  Ratio  of  Silver  to  Baric  Bromide. 

If  silver=i07  93>  and  bromine  =  7g-g55,  barium  =  1 37’4 2G 
If  silver=  107-66,  and  bromine  =  7g-755,  barium  =  137-083 
If  silver^  107-12,  (oxygen  =  15-88),  barium  =  136-396 

Greatest  variations  from  the  mean,  j  °^°‘ 

(  —0-040. 


From  the  Ratio  of  Argentic  Bromide  to  Baric  Bromide. 
If  argentic  bromide  =  187-885,  barium  =  137*431 
If  argentic  bromide  =  187-415,  barium  =  137-089 
If  argentic  bromide=  186-476,  barium  =  136-401 

Greatest  variation  from  the  mean,  ^  0-054. 

It  is  not  very  difficult  to  explain  the  reason  for  the  dif¬ 
ference  between  this  new  value,  137-43,  and  the  old  one, 
137-10.  The  incomplete  knowledge  regarding  the  end 
point  of  chlorine  reaction  in  1858  is  probably  responsible 
for  a  part  of  the  difference,  and  a  portion  more  may 
possibly  be  explained  by  the  impurities  which  were 
assumed  to  be  inessential.  But  it  has  already  been  said 
that  a  discussion  of  the  results  of  thirty-five  years  ago 
can  be  of  little  value.  The  only  true  solution  of  the 
question  is  the  experimental  one.  In  the  near  future  I 
hope  to  continue  the  investigation  which  is  herewith 
commenced,  as  well  as  to  begin  a  similar  research  upon 
strontium  and  calcium. 


THE  ANALYSIS  OF  IRON  AND  STEEL.* 
By  JOHN  PARRY,  F.C.S.,  and  J.  JAS.  MORGAN,  F.C.S. 

(Continued  from  p.  261). 

Manganese. 

Two  grms.  of  the  sample,  contained  in  a  beaker,  are 
treated  with  50  c.c,  of  nitro  hydrochloric  acid,  and  gently 
heated  until  the  iron  has  dissolved.  The  solution  thus 
obtained  is  transferred  without  loss  to  a  flask  of  litres 
capacity,  diluted  with  water  until  the  volume  occupied 
measures  i£  litres,  and  heated  to  nearly  a  boiling  tem¬ 
perature.  The  next  step  is  to  precipitate  the  iron  existing 
in  the  solution  as  ferric  chloride,  which  is  accomplished 
by  cautiously  adding  ammonia  (sp.  gr.  o  88)  until  it 
remains  slightly  turbid,  after  well  agitating  the  containing 
vessel.  Instead  of  employing  ammonia  throughout,  it  is 
(  advisable,  as  the  solution  approaches  neutrality,  to  sub¬ 
stitute  for  it  a  dilute  solution,  about  1  part  in  20  of  water. 
To  the  slightly  turbid  liquid  add  250  c.c.  of  hot  ammonium 
acetate,  bring  it  to  boiling  point,  and  allow  it  to  stand 
until  the  brick  red  precipitate  of  basic  acetate  of  iron  has 
settled.  Pass  the  solution,  together  with  the  precipitate, 
on  to  a  large  English  filter-paper,  and  thoroughly  wash 
with  hot  water  containing  a  little  ammonium  acetate. f 
Sometimes,  owing  to  the  incomplete  precipitation  of  the 
iron,  a  perfe&ly  clear  filtrate  is  not  always  obtained. 
This,  however,  is  rather  to  be  desired  than  otherwise,  as 
the  probability  of  the  iron  carrying  down  with  it  small 
portions  of  the  manganese  is  much  less  than  where  the 
precipitation  is  complete.  Should  such  be  the  operator’s 
experience,  the  filtrate  is  heated  to  boiling  for  five 
minutes,  when  upon  re-filtering  it  will  be  found  to  run 
through  clear. 

To  facilitate  the  precipitation  of  the  small  quantity  of 
manganese  contained  in  the  bulky  filtrate,  it  is  concen¬ 
trated  by  evaporation  until  it  occupies  a  volume  of  400 
c.c.  The  concentrated  solution  is  now  thoroughly  cooled, 
and  when  this  is  effedted  bromine  is  added  until  it  is  of  a 
dark  brown  colour.  This  reagent  is  added  in  small 
quantities  at  a  time,  and  the  containing  vessel  well 
agitated  with  each  addition.  To  this  brown  coloured 
solution  strong  ammonia  (sp.  gr.  o'88)  is  added  until 
strongly  ammoniacal,  when  it  is  heated  to  boiling,  and 
the  resulting  precipitate  of  hydrated  peroxide  of  man¬ 
ganese  colledted  on  a  filter,  well  washed  with  water,  con¬ 
verted  by  strong  long-continued  ignition  at  a  high  tem¬ 
perature  into  tri-manganic  tetraoxide,  Mn304,  every 


*  From  Industries. 

t  The  details  of  the  method  as  here  given  must  be  stridtly 
adhered  to. 
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hundred  parts  0  which  are  equivalent  to  72-05  per  cent 
manganese,  and  weighed.  The  manganese  precipitate 
often  contains  a  small  quantity  of  iron,  and  as  its  pre¬ 
sence  would  impair  the  accuracy  of  the  determination,  it 
becomes  necessary  to  test  the  Mn304,  after  weighing,  for 
the  metal,  and  if  any  be  found,  the  amount  determined 
and  deducted  from  the  weight  of  the  precipitate.  With 
this  objed,  dissolve  the  Mn304  in  a  small  quantity  of 
hydrochloric  acid,  withdraw  a  drop  of  the  solution  on  the 
end  of  a  glass  rod  and  bring  in  contad  with  a  drop  of 
sulphocyanide  of  potash  spread  on  a  white  porcelain  slab. 
A  pink  colouration  is  formed  varying  in  intensity  in  pro¬ 
portion  to  the  amount  of  iron,  if  any,  present. 

Two  methods,  either  gravimetric  or  colorimetric,  may 
be  employed  for  the  quantitative  determination  of  the 
iron  ;  of  the  two,  the  latter  is  preferable.  In  using  the 
gravimetric  method,  the  hydrochloric  acid  solution  of  the 
Mn304  precipitate  is  diluted  with  six  times  its  bulk  of 
water,  made  neutral  with  ammonia,  and  the  iron  thrown 
down  by  the  addition  of  a  small  quantity  of  hot  ammo¬ 
nium  acetate ;  the  solution  is  boiled,  the  precipitated  basic 
acetate  of  iron  colleded  on  a  filter,  washed,  converted  by 
ignition  into  ferric  oxide,  Fe203,  and  weighed,  which 
weight  is  deduded  from  that  of  the  Mn304.  If  Parry’s 
colorimetric  method  is  employed,  the  manganese  precipi¬ 
tate,  &c.,  is  dissolved  in  nitric  acid  with  a  few  drops  of 
hydrochloric  acid.  The  solution  is  then  transferred  to 
a  Nessler’s  cylinder,  four  drops  of  a  weak  solution  of 
sulphocyanide  of  potassium  added,  and  cold  water  is 
afterwards  added  until  the  volume  occupied  measures  50 
c.c.,  and  thoroughly  mixed.  The  colour  of  this  solution 
is  now  compared  with  that  produced  by  taking  various 
quantities  of  a  solution  containing  a  known  quantity  of 
iron,  adding  four  drops  of  sulphocyanide  of  potassium, 
and  making  up  with  water  to  a  volume  occupying  50  c.c., 
until  equality  of  tints  is  arrived  at.  The  iron,  equal  to 
the  number  of  c.c.  of  the  “  standard  ”  solution  required, 
is  calculated  into  ferric  oxide,  Fe;j03,  by  multiplying  by 
1-429  and  deduced  from  the  weight  of  the  Mn304  precipi¬ 
tate.  The  “  standard  ”  solution  of  iron  is  prepared  of 
such  a  strength  that  a  litre  contains  one  grm.  of  the  metal. 
A  steel  of  known  composition  may  be  employed  ;  assuming 
that  it  contains  99-5  per  cent  of  iron,  a  solution  containing 
one  grm.  of  iron  is  obtained  by  dissolving  1-005  grms.  in 
a  small  quantity  of  HN03  (1-20  sp.  gr.)  and  diluting  to  a 
litre.  This  colour  test  is  also  used  for  the  determination 
of  small  quantities  of  iron  in  blast  furnace  slags,  &c. 

Iron  is  not  the  only  metal  which  may  be  contained  in 
the  manganese  precipitate,  as  copper  or  nickel  present  in 
the  iron  or  steel  would  be  partly  thrown  down  with  it. 
Its  removal  may  be  effected  either  in  the  original  acid 
solution  of  the  metal  or  from  the  Mn304  precipitate  after 
weighing.  The  separation  of  the  copper,  &c.,  in  the 
original  solution  of  the  iron  or  steel  will  be  described 
under  the  determination  of  that  metal. 

Under  certain  conditions,  potassium  chlorate  precipi¬ 
tates  manganese  as  black  peroxide  from  a  nitric  acid 
solution  of  the  iron  and  steel.  This  forms  the  principle 
of  a  method — a  combination  of  the  bromine  and  potas¬ 
sium  chlorate  method  —  which  furnishes  very  good  results 
in  a  much  shorter  time  than  the  one  just  described,  and 
allows  of  a  larger  quantity  of  the  metal  being  operated 
upon.  For  analysis,  4  grms.  of  the  sample  contained  in 
a  conical  or  small  flask  are  digested  with  60  c.c.  of  nitric 
acid  (sp.  gr.  1-20)  at  a  gentle  heat  until  the  whole  is  dis¬ 
solved,  when  30  c.c.  of  nitric  acid  (1-42  sp.  gr.)  are  added. 
This  solution  is  heated  to  boiling,  and  while  at  this  tem¬ 
perature  6  grms.  of  potassium  chlorate  added,  a  few  crys¬ 
tals  at  a  time.  After  boiling  for  a  period  of  fifteen 
minutes,  a  further  addition  of  the  same  quantities  of  acid 
and  potassium  chlorate  is  made,  and  the  solution  again 
brought  to,  and  kept  at,  boiling  temperature  for  the  same 
period.  I  he  solution  is  now  thoroughly  cooled,  diluted 
with  cold  water,  and  allowed  to  stand  until  the  precipi¬ 
tated  black  oxide  of  manganese,  containing  also  a  little 
iron,  has  completely  settled,  when  the  supernatant  liquid 


is  passed  through  a  Swedish  filter  without  throwing  on 
the  precipitate.  The  small  quantity  of  the  manganese 
oxide  which  has  accidentally  passed  on  to  the  filter  is 
dissolved  in  hydrochloric  acid,  receiving  the  solution  in 
the  vessel  containing  the  bulk  of  the  precipitate,  which  is 
also  dissolved  by  the  addition  of  a  further  quantity  of  acid 
and  the  application  of  a  gentle  heat.  The  resulting  solu- 
tion  is  now  diluted  with  200  c.c.  of  water,  the  iron  care, 
fully  precipitated  as  basic  acetate,  with  ammonia  and 
ammonium  acetate,  separated  by  filtration,  and  the  man- 
ganese  contained  in  the  filtrate  precipitated  with  bromine 
as  previously  described.  We  find  this  method  preferable, 
for  pradical,  work,  to  that  given  by  M.  Troilus,  in  which 
the  manganese  peroxide  precipitate  is  carefully  washed 
until  free  from  iron,  and  the  manganese  determined  either 
by  dired  weighing  or  a  volumetric  method. 

Spiegel  and  ferro-manganese  may  be  very  well  done  by 
the  acetate  method,  or  by  the  volumetric  determination 
of  the  iron,  allowing  6-o  for  spiegel,  and  7  to  7J  for  ferro¬ 
manganese,  estimating  manganese  by  difference.  Thus 

Spiegeleisen. 

Iron  . 84-25  per  cent. 

Carbon,  silicon,  &c .  600  ,, 

Manganese  (by  diff.) . .  ..  19-75  „ 


IOO'OO 

A  rsenic. 

Should  arsenic  be  contained  in  the  iron  or  steel,  it  will 
be  precipitated  along  with  the  copper  as  sulphide,  upon 
passing  a  current  of  sulphuretted  hydrogen  gas  through  a 
solution  of  the  metal  as  previously  described.  For°the 
separation  of  the  two  metals  advantage  is  taken  of  the 
fad  that  sulphide  of  arsenic  is  soluble  in  hydrogen  potas¬ 
sium  sulphide  (KHS),  while  copper  sulphide  is  not. 

The  precipitate  of  mixed  sulphides  is  digested  with  a 
moderate  excess  of  hydrogen  potassium  sulphide,  the  in¬ 
soluble  copper  sulphide  colleded  on  a  filter,  dissolved  in 
nitro-hydrochloric,  and  the  copper  precipitated  as  oxide 
by  means  of  caustic  soda  as  previously  described.  To  the 
filtrate  remaining  after  treatment  with  KHS,  add  a  small 
quantity  of  hydrochloric  acid,  colled  the  resulting  pre- 
cipitate  of  sulphide  of  arsenic  on  a  filter,  treat  with  car¬ 
bon  disulphide  to  remove  free  sulphur,  rinse  the  precipi- 
tate  into  a  beaker,  and  dissolve  in  nitro-hydrochloric 
acid.  Filter,  if  necessary,  and  precipitate  the  arsenic  as 
magnesium-ammonium  arseniate,  by  adding  to  the  cold 
filtrate  a  small  quantity  of  magnesia  mixture,  and  then 
a  large  excess  of  ammonia.  Allow  the  solution  to  stand 
for  twenty-four  hours,  colled  the  precipitate  on  a 
weighed  filter,  wash  with  ammonia  water  until  a  drop  of 
the  washings,  after  acidification,  with  nitric  acid,  gives 
only  a  slight  opalescence  with  silver  nitrate.  Dry  the 
filter  and  contents  in  a  water  oven,  and  convert  the 
magnesium-ammonium-arseniate,  contained  in  a  weighed 
porcelain  crucible,  by  ignition,  at  a  red  heat,  into 
wg2As207,  which  contains  48-30  per  cent  of  arsenic. 

To  prepare  the  magnesia  mixture,  dissolve  83  grms.  of 
magnesia  sulphate  in  water,  add  5  c.c.  of  hydrochloric 
acid  and  83  grms.  of  barium  chloride  dissolved  in  water. 
Filter  a  small  portion  of  the  solution,  add  a  little  sul¬ 
phuric  acid,  and  if  a  precipitate  is  formed  add  a  further 
quantity  of  magnesia  sulphate  to  the  original  solution. 
Filter,  concentrate  the  filtrate,  cool,  add  165  grms.  of  am¬ 
monium  chloride,  together  with  260  c.c.  of  ammonia, 
dilute  to  a  litre.  Allow  to  stand  for  a  few  days,  and  de¬ 
cant  from  any  precipitate  formed. 

It  is  advisable  to  test  all  steels  for  this  element,  and 
it  must  be  botne  in  mind  that  arsenic  acid  is  precipitated 
together  with  phosphoric  ;  the  former  must,  therefore, 
be  eliminated  previous  to  the  determination  of  phos¬ 
phorus  in  steel,  iron,  &c. 


(To  be  continued]. 
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PROCEEDINGS  OF  SOCIETIES. 


CHEMICAL  SOCIETY. 
Ordinary  Meeting,  fune  1st,  1893. 

Dr.  Armstrong,  President,  in  the  Chair. 


Messrs.  T.  L.  Baker,  J.  Addyman  Gardner,  James 
Mason,  Robt.  G.  Grimwood,  and  Reginald  B.  Brown 
were  formally  admitted  Fellows  of  the  Society. 

The  certificate  of  Frank  Browne,  Government  Civil 
Hospital,  Hong  Kong,  was  read  for  the  first  time. 

Of  the  following  papers  those  marked  *  were  read  : — 

*25  “  Azo-compounds  of  the  Ortho  series.”  By  R. 
Meldola,  E.  M.  Hawkins,  and  F.  B.  Burls. 

The  constitution  of  the  orthazo  compounds  is  still  an 
unsolved  problem  owing  to  the  contradidlory  results  ob¬ 
tained  by  different  investigators  using  different  methods. 
The  evidence  in  some  cases  points  to  the  hydrazone 
formula  and  in  others  to  the  azo-formula,  represented  in 
the  case  of  the  azo  /3  naphthols  respectively  by — 
X-NH-N  :  C10H6:  O  and  X-N2-CioH6-OH. 

The  compounds  may  really  be  isodynamic ;  but  their 
acetyl  and  benzoyl,  &c.,  derivatives,  which  were  first  in¬ 
vestigated  by  one  of  the  authors  and  G.  T.  Morgan 
(C.S.Tratis.,  1889, 114),  can  hardly  be  thus  regarded.  The 
best  evidence  in  favour  of  the  hydrazone  formula  was  fur¬ 
nished  by  Goldschmidt  and  Brubacher  ( Ber .,  1891,  2300), 
who  obtained  acetanilide  and  benzanilide  by  reducing  the 
acetyl  and  benzoyl  derivatives  by  means  of  zinc  dust  and 
acetic  acid  in  alcoholic  solution  :  these  products  are  not 
obtained  when  stannous  chloride  is  used  as  the  reducing 
agent,  a  fadt  which  was  made  known  in  1889  in  the  paper 
referred  to,  and  which  has  been  confirmed  in  the  present 
investigation. 

In  repeating  Goldschmidt  and  Brubacher’s  work  with 
the  acetyl  derivatives  of  ortho-  and  para-tolueneazo-/3- 
naphthol,  the  authors  have  found  that  acetamido-/9-naph- 
thol  is  also  one  of  the  products  of  reduction,  and  in  the 
case  of  a  number  of  other  acetyl  derivatives  this 
compound  is  found  to  be  a  normal  product  of  reduction. 
Thus,  in  the  case  of  an  acetyl  derivative  of  the  form 
X-N2-CioH6-OC2H30  or  X'N(C2H30)  N  :  CI0H6 :  O,  four 
products  are  always  obtained  when  zinc  dust  and  acetic 
acid  is  the  reducing  agent,  viz. :  —  X-NH  C2H30, 
CioH6(NH-C2H30)-OH/3,  X-NH2,  and  CIOH6’NH2  OH/3. 
The  quantity  of  acetamido-^-naphthol  is  very  small  in 
the  case  of  the  acetyl  derivative  of  benzeneazo-/3- 
naphthol,  a  fadt  which  accounts  for  this  produdt  having 
been  overlooked  by  Goldschmidt  and  Brubacher.  As  the 
number  of  methyl  groups  in  X  is  increased,  the  quantity 
of  acetamido-/3-naphthol  increases,  the  acetyl  derivative 
of  pseudo-cumeneazo-/3-naphthol  giving  about  g'2  per 
cent  of  this  produdt  when  reduced  by  zinc  dust  and  acetic 
acid  in  the  manner  described. 

The  following  azo-compounds  and  their  acetyl  deriva¬ 
tives  have  been  isolated  and  charadlerised  in  the  course 
of  the  investigation  : — 

Red  prisms,  m.  p.  99°. 


^•Tolueneazo-fl-naphthol 
(acetyl  derivative) 
/-Chlorobenzeneazo  •  0- 
naphthol  (acetyl  deri¬ 
vative) 

Pseudocumeneazo  •  /3  • 
naphthol 


Flat  needles  or  leaflets,  red, 
m.  p.  1330. 


Bronzy  prisms  or  bright  scar¬ 
let  needles,  m.  p.  163°  to 
164°. 

Other  acetyl  derivatives  have  been  prepared,  but  used 
immediately  for  redudtion  for  reasons  explained  in  the 
paper.  The  acetyl  derivative  of  benzeneazo-/3*naphthol 
has  been  reduced  under  various  conditions,  and  is  always 
found  to  give  a  small  quantity  of  acetamido-/3-naphthol 
except  when  stannous  chloride  is  used,  when  the  chief 


produdt  appears  to  be  either  a  naphthylphenyl  or  a 
naphthylphenylamine  derivative.  The  latter  will  be  made 
the  subjedt  of  a  special  investigation.  Even  when  zinc 
dust  and  chlorhydric  acid  were  used  as  reducing  agents, 
acetamido-/3-naphthol  was  obtained,  but  the  quantity  of 
acetanilide  is  in  this  case  insignificant,  the  chief  produdts 
:  being  amido-/3-naphthol  and  aniline. 

The  authors  conclude  that  the  formation  of  acetamido- 
/3-naphthol  on  redudtion  is  destrudtive  of  Goldschmidt  and 
Brubacher’s  evidence  in  favour  of  the  hydrazone  formula 
for  the  ortho-azo  compounds.  The  simultaneous  formation 
of  acetanilide,  acettoluide,  &c.,  and  acetamido-/3-naphthol 
cannot  be  explained  by  either  azo-  or  hydr-azone  formula 
alone;  but  if  it  be  assumed  that  an  intermediate  produdt 
of  the  nature  of  an  anhydro  compound  is  formed,  the 
produdtion  of  these  compounds  is  accounted  for.  It  is 
shown  in  the  paper  that  the  same  anhydro  compound 
would  be  produced  whether  the  acetyl  group  were  attached 
to  nitrogen  or  oxygen  in  the  original  compound,  so  that 
the  question  of  the  constitution  of  the  ortho. azo  com¬ 
pounds  still  remains  an  open  one.  Further  experiments 
on  the  redudtion  of  the  acetyl  and  benzoyl  derivatives  of 
other  ortho-azo  compounds  are  in  progress. 

*26.  “  The  Production  of  a  Fluorescein  from  Camphoric 
Anhydride .”  By  J.  Norman  Collie,  Ph.D.,  F.R.S.E. 

Last  year  the  author  proposed  a  formula  for  camphoric 
acid  of  the  succinic  type  [Ber.,  xxv.,  1116).  Up  to  that 
date  no  fluorescein  had  been  prepared  from  camphoric 
anhydride,  and  it  had  even  been  stated  that  this  anhydride 
did  not  form  such  a  compound  (J.  E.  Marsh,  C.  S.  Trans., 
1891,  651);  it  therefore  seemed  necessary  to  institute 
further  experiments  to  obtain  an  explanation  of  this 
apparently  anomalous  behaviour  of  camphoric  anhydride. 

I  he  author  finds  that  under  suitable  conditions  camphoric 
anhydride  is  without  difficulty  converted  into  a  fluorescein, 
the  best  results  being  obtained  by  heating  one  molecular 
proportion  of  the  anhydride  with  two  molecular  propor¬ 
tions  of  resorcinol  to  about  180°  C.,  with  a  relatively 
small  amount  of  zinc  chloride. 

The  resulting  fluorescein,  (C22H2205),  is  a  reddish- 
brown  powder,  which,  when  dry,  has  a  greenish  lustre. 
It  dissolves  in  alkalis,  affording  a  pink-coloured  solution, 
and  exhibits  in  dilute  aqueous  solutions  a  beautiful  green 
fluorescence. 

When  sulphuric  acid  is  employed  in  its  preparation, 
the  yield  of  fluorescein  is  small,  the  chief  produdt  being 
a  brown  compound  which  dyes  cotton  mordanted  with 
alumina  a  pink  colour. 

The  author  finds  that  isopropylglutaric  anhydride  also 
furnishes  a  fluorescein,  so  that  the  produdtion  of  a 
fluorescein  from  camphoric  acid  does  not  afford  evidence 
which  can  be  made  use  of  in  deciding  whether  the  acid 
is  a  compound  of  the  succinic  or  of  the  glutaric  type. 

*27.  “  Researches  on  the  Terpenes.  III.  The  Action  of 
Phosphorus  Pentachlovide  on  Camphene.”  By  J.  E.  Marsh 
and  J.  A.  Gardner. 

The  authors  describe  the  results  of  the  further  study  of 
the  adtion  of  phosphorus  pentachloride  on  camphene. 
When  these  substances  are  allowed  to  interadt  without 
heat  being  applied,  a  mixture  of  camphene  hydrochloride 
and  a  chlorophosphonic  derivative  of  the  formula 
G10HX5PCI4  is  obtained.  On  treatment  with  water,  the 
latter  compound  is  converted  into  a  mixture  of  acids 
which,  together  with  the  camphene  hydrochloride,  forms 
a  syrupy  mass,  from  which  the  acids  are  separated  by 
fradtionally  extradting  with  a  solution  of  sodium  car¬ 
bonate.  After  further  purification  by  means  of  suitable 
solvents,  two  well-charadterised  isomeric  camphene- 
phosphonic  acids  of  the  formula  CIOHI5P03H2  were 
obtained. 

a-Camphenephosphouic  acid,  crystallised  from  dilute 
alcohol,  has  a  composition  represented  by  the  formula 
2CIOHI5P03H2+H20.  It  is  characterised  by  its  insolu¬ 
bility  in  ether  and  ready  solubility  in  chloroform  ;  when 
heated  at  xoo°  it  loses  the  elements  of  two  molecules  of 
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water.  The  anhydrous  acid  melts  at  184°.  The  acid  is 
monobasic.  The  sodium  salt  crystallises  from  water  or 
alcohol;  the  barium  salt  forms  an  almost  insoluble  crys¬ 
talline  precipitate. 

&-Camphenephosphonic  acid,  crystallised  from  dilute 
alcohol,  has  the  composition  Ci0Hi5P03H2.  It  does  not 
lose  weight  when  heated  during  several  hours  at  ioo°, 
but  on  prolonged  heating  it  turns  brown,  melts,  and  loses 
weight.  It  is  readily  soluble  in  ether,  but  insoluble  in 
chloroform  ;  it  melts  at  170°.  The  acid  is  monobasic. 
The  sodium  and  ammonium  salts  have  been  prepared. 

The  a-  and  /3-acids  further  differ  in  rotatory  power. 
When  prepared  from  camphene  having  a  rotatory  power 
of  —  6o°,  the  specific  rotatory  power  of  the  a-acid  was 
[<*]d=— H9°»  and  that  of  the  (3-  acid  —71°. 

When  the  mixture  of  phosphorus  pentachloride  and 
camphene  is  heated,  a  crystalline  compound  of  the 
formula  Ci0HI4PC13  is  obtained,  which  has  been  pre¬ 
viously  described  (C.  S.  Trans.,  1891,  652).  When  sub¬ 
jected  to  the  action  of  a  solution  of  sodium  carbonate, 
this  compound  yields  a  sodium  salt  of  the  formula 
CioHI4ClP02NaH +5H20.  The  corresponding  barium 
salt  is  soluble  in  water,  and  crystallises  with  three  mole¬ 
cular  proportions  of  water.  The  acid  is  an  oil.  On 
oxidation  by  potassium  permanganate  in  alkaline  solution 
it  is  converted  into  the  corresponding  chlorocamphene- 
phosphonic  acid,  CioHi4P03H2.  This  may  be  crystallised 
from  benzene ;  it  melts  at  178°,  undergoing  decomposi¬ 
tion.  When  a  mixture  of  camphene  with  a  larger  excess 
of  phosphorus  pentachioride  is  heated,  and  the  product  is 
hydrolysed,  the  same  chlorocamphenephosphonic  acid  is 
obtained,  together  with  an  isomeric  acid.  The  sodium 
salts  of  all  these  phosphonic  acids  are  aCted  on  by 
bromine,  the  phosphonic  group  appearing  in  solution  as 
sodium  phosphate,  bronrinated  derivatives  of  camphene 
being  produced,  which  are  under  investigation.  On 
oxidation  by  nitric  acid,  chlorocamphenephosphonic  acid 
yields  camphoic  acid.  On  fusing  chlorocamphenephos¬ 
phonic  acid  with  potash,  a  very  small  quantity  of  a  crys¬ 
talline  volatile  substance  was  obtained. 


*28.  “  The  Composition  of  a  Specimen  of  Jute  Fibre 
produced  in  England .”  By  Andrew  Pears,  Jun. 

The  author  succeeded  in  securing  a  normal  growth  of 
the  jute  plant  ( Corchorus  capsularis)  in  a  “  hothouse”  of 
average  temperature,  65°  F.  The  stems,  5  feet  in  length 
and  branched,  were  cut  down  after  maturation  of  the 
seed,  which  has  since  been  geiminated  for  growth  during 
the  current  year.  Ihe  stem-fibre  was  separated  after 
retting  in  tepid  water,  and  was  exhaustively  investigated,  j 
It  showed  the  characteristic  behaviour  of  lignocelluloses, 
but  with  important  variations  in  degree ;  the  most 
marked  difference  observed  was  in  ultimate  composition, 
the  carbon  percentage  being  only  43  as  against  46—47 
in  the  normal  fibre.  From  the  results,  given  in  full  in  the 
papei,  it  is  shown  that  the  fadtors  of  bonification  induce 
variation  in  chemical  composition,  within  wide  limits, 
at  the  same  time  that  the  general  constitutional  type  is 
preserved.  Lignification  may,  in  fadt,  be  regarded  as  a 
gradual  passage  from  “saturated”  to  “unsaturated” 
compounds,  and  as  the  result  of  the  splitting  off  of  water 
and  carbon  condensation,  the  specimen  in  question 
representing  the  earlier  phases  of  such  transition  or 
evolution. 


29.  “  Note  on  the  Combination  of  Dry  Gases."  Bv  W 
Ramsay,  F.R.S.  } 

Mr.  H.  Brereton  Baker  has  stated  in  his  recent  note 
that  when  dry  ammonia  is  mixed  with  dry  hydrogen 
chloride,  these  gases  do  not  combine  to  form  ammonium 
chloride  ;  I  would  therefore  call  attention  to  a  statement 
to  ,he  same  effect  by  Dr.  Sydney  Young  and  myself  in  a 
paper  on  “Evaporation  and  Dissociation,”  published  in 
*  e ,  f  ’  .Trans.,  1886,  Parti.,  p.  89.  After  describing 
the  behaviour  of  ammonium  chloride  at  280°  in  a  modified 
Hofmanns  vapour-density  tube,  we  state  When  the 
tube  cooled,  a  permanent  gas  remained,  which  exerted  a 


pressure  of  18-3  m.m.  As  a  very  long  time  was  allowed 
so  as  to  make  certain  of  no  further  rise  (of  pressure) 
when  the  ammonium  chloride  was  heated,  the  presence 
of  this  gas  cannot  be  accounted  for  by  a  gradual  decom¬ 
position  of  the  ammonia,  for  we  have  shown  (J.  Cheat. 
Soc.,  1884,  88)  that  ammonia  begins  to  decompose  only 
at  500°,  even  when  hydrochloric  acid  is  absent.  It 
might,  however,  to  some  extent  be  due  to  the  action  of 
hydrochloric  acid  on  mercury.  On  inclining  the  tube,  this 
gas  formed  a  bubble  of  considerable  size  at  the  ' top 
Water  was  introduced,  and  almost  complete  absorption 
occurred.  It  appears  certain,  then,  that  gaseous  hydro¬ 
gen  chloride  and  ammonia,  when  perfectly  dry,  combine 
very  slowly.” 

These  experiments  were  made  in  order  to  measure  the 
vapour  pressure  of  ammonium  chloride  ;  hence  there  was 
always  a  large  excess  of  solid  chloride  present.  It  ap¬ 
pears,  therefore,  that  even  in  presence  of  the  associated 
so.id  compound,  the  gaseous  constituents  may  remain  in 
presence  of  each  other  without  combining. 

I  was  not  so  successful  as  Mr.  Baker  has  been  in  pre- 
venting  the  combination  of  nitric  oxide  and  oxygen. 
Even  after  a  bulb  of  nitric  oxide  containing  several  grrns! 
of  phosphoric  anhydride— itself  contained  in  a  bulb  of 
oxygen  in  which  there  was  a  considerable  quantity  of  the 
anhydride-  had  been  left  during  three  months,  on  break- 
ing  the  thin-walled  inner  bulb,  a  red  colour  was  at  once 
seen.  I  cannot  but  conclude  that  some  substance  other 
than  water  vapour  may  also  have  the  power  of  effedtino 
such  combination  ;  unless,  indeed,  it  be  contended  that 
such  a  lengthened  exposure  to  phosphoric  anhydride  does 
not  completely  dry  the  gases. 

30.  “  Ortho-,  Para-,  and  Peri -disulphonic  Derivatives  of 
Naphthalene."  By  Henry  E.  Armstrong  and  W  P 
Wynne. 

In  a  previous  communication,  dealing  with  the  remits 
of  the  examination  of  a  large  number  of  disulphonic 
acids  (Proc>  C.  S.,  iSgo,  133),  attention  was  drawn  to  the 
“  ‘  evincible  obje&ion  ’  of  two  sulphonic  radicles  to 
remain  in  either  contiguous  or  para-  or  peri-positions” 
relatively  to  one  another  when  disulphonic  acids  are 
formed  by  the  adtion  of  sulphuric  acid  either  on  naphtha- 
lene  or  on  the  chloro-,  amido-,  or  hydroxy-naphthalenes. 
further  investigation  has  failed  to  supply  a  single  excep¬ 
tion  to  this  rule,  and  it  is  noteworthy  that  of  the  known 
disulphonic  acids  only  two— the  No.  II.  a-naphthylamine- 
disulphonic  acid  of  Dahl  and  Co.’s  German  Patent  No. 
4X957  Uoc-  £it‘i  p-  125),  and  the  minor  produdt  of  the 
sulphonation  of  potassium  2  :  3  -chloronaphthalenesulpho- 
nate  (loc.  cit.,  p.  132)— contain  the  two  sulphonic  radicles 
relatively  in  the  positions  1  :  2',  the  favoured  positions 
being  1 . 4 , 2  :  4 , 2  :  2',  and  2  : 3',  the  position  1 : 3  being 
taken  up  only  in  the  case  of  sulphonation  produdts  of 
ceitain  /3-chloro-  and  8-amido-naphthalenesulphonic 
acids.  Moreover,  while  the  number  of  naphthalene- 
disulphonic  acids  obtainable,  either  by  the  sulphonation 
of  naphthalene  or  by  eliminating  the  NH2  radicle  from 
naphthylaminedisulphonic  acids,  amounts  to  six,  it  is 
veiy  significant  that  only  two  naphthylaminetrisulphonic 
acids— -the  i  :  3  :  2'-  and  the  1:3:  3'-derivatives— -can  be 
obtained  by  sulphonating  naphthalene,  and  that  the  only 
tnsulphonic  acids  obtained  by  sulphonating  the  naphthols 
and  naphthylamines  contain  their  sulphonic  radicles  rela¬ 
tively  in  one  or  other  of  these  positions. 

While  preparing  the  final  account  of  our  seven  years’ 
investigations,  we  endeavoured  in  various  ways  to  pre¬ 
pare  the  missing  acids  containing  the  sulphonic  radicles 
in  the  positions  which  are  avoided  in  all  produdts  of 
diredt  sulphonation,  so  that  their  behaviour  towards 
sulphonating  agents  might  be  studied  in  order  that  the 
explanation  of  this  remarkable  law  of  substitution  might 
be  given.  While  engaged  in  these  experiments,  we 
learnt  with  great  satisfadtion  from  Dr.  C.  Duisberg  that  a 
process  had  been  devised  in  the  laboratory  '’uf  the 
Parberfabriken  vormals  F.  Bayer  and  Co.,  of  Elberfeld, 
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which  had  enabled  them  to  prepare  all  the  acids  we  were 
in  search  of,  and  with  that  courtesy  which  is  character¬ 
istic  of  German  chemical  manufacturers  Dr.  Duisberg  at 
once  communicated  their  method  to  us,  so  that  we 
might  proceed  to  study  the  various  acids  from  the  scien¬ 
tific  side. 

The  process  consists  in  displacing  the  amido-group  in 
a  naphthylamine  derivative  by  SH  and  oxidising  the  re¬ 
sulting  thio-derivative  by  means  of  alkaline  perman¬ 
ganate;  the  thihydride  is  prepared  by  Leuckart’s  method 
(J.  Pr.  Chem.,  [2],  xli.,  218)  by  submitting  the  diazo¬ 
compound  prepared  from  the  amine  to  treatment  with 
potassium  xanthate  and  hydrolysing  the  resulting 
xanthate.  The  thihydride  thus  formed  being  unstable  in 
presence  of  oxygen,  the  corresponding  disulphide  is 
usually  obtained.  The  process  is  described  in  the  Ger¬ 
man  Patend  Anmeldung  F.  6099,  Cl.  22,  of  the  Farben- 
fabriken  vorm.  Friedr.  Bayer  and  Co.,  Elberfeld,  in  which 
an  account  is  given  of  three  new  disulphonic,  seven  new 
tri-sulphonic,  and  two  tetrasulphonic  acids  of  naphthalene. 
With  no  more  information  before  us  than  is  afforded  by 
the  specification,  we  have  been  able  without  the  slightest 
difficulty  to  prepare  the  various  acids,  and  we  have 
nothing  to  add  to  the  admirable  description  given  in  the 
specification — a  striking  illustration  of  the  character  of 
the  German  chemical  patent  literature  of  the  day. 

In  the  present  note  only  three  new  disulphonic  and  one 
new  trisulphonic  acid  are  referred  to  ;  the  remaining  acids 
will  be  described  in  a  later  communication.  On  treatment 
with  phosphorous  pentachloride,  the  1  :  1'-  and  1  :  2-acids 
yield  products  which  apparently  are  the  corresponding 
anhydrides.  This  behaviour  is  of  interest  as  an  extension 
of  the  observations  made  in  V.  Meyer’s  laboratory  on  the 
formation  of  anhydrides  of  disulphonic  acids  of  thiophen. 
It  is  remarkable  that  the  R-acid,  in  which  there  are  two 
contiguous  0-sulphonic  groups,  has  not  been  found  to  yield 
an  anhydride. 

In  the  first  instance,  we  availed  ourselves  of  the  method 
to  prepare  from  the  (Badische)  1  :  2'-/3-naphthylamine- 
sulphonic  acid  the  1  :  2’-naphthalenedisulphonic  acid  pre¬ 
viously  discovered  by  us  ( Proc .  Chem.  Soc.,  1890,  125). 
The  product  is  identical  with  that  obtained  from  Dahl’s 
No.  II.  a-naphthylaminedisulphonic  acid,  and  thus  an 
independent  proof  is  afforded  of  the  somewhat  remarkable 
constitution  which  we  have  assigned  to  this  acid. 

1  :  i'-Naphthalenedisulplwnic  acid  was  prepared  from 
the  Schollkopf  1 :  x'-a-naphthylaminesulphonic  acid  kindly 
placed  at  our  disposal  by  the  Actiengesellschaft  fur 
Anilinfabrikation,  Berlin.  The  corresponding  potassium 
naphthalenesulphidesulphonate,  (CioH6S-S02K)2  +  H20, 
crystallises  in  very  small  pale  yellow  scales,  sparingly 
soluble  in  cold  water.  Potassium  1  :  1' -naphthalene 
disulphonate,  Ci0H6(S03K)2  + H20,  crystallises  in  well- 
defined,  four-sided  scales  sparingly  soluble  in  hot  water; 
what  appears  to  be  the  corresponding  anhydride  crystal¬ 
lises  in  small,  rhomboidal,  probably  monosymmetric 
plates,  melting  at  2270,  which  are  sparingly  soluble  in  hot 
benzene,  more  soluble  in  hot  xylene  and  acetic  acid, 

X  :  2-N aphthalenedisulphonic  acid  was  obtained  from  the 
Landshoff  and  Meyer  1 :  2-a-naphthylaminesulphonic  acid. 
The  corresponding  potassium  naphthalenesulphidesul¬ 
phonate,  (CIOH6S  S03K)2  +  4H20,  crystallises  in  pale 
yellow  granules  consisting  of  microscopic  prisms  sparingly 
soluble  in  cold  water.  Potassium  1  :  2 -naphthalenedisul- 
phonate,  Ci0H6(S03K)2+  §H20,  crystallises  from  water  in 
very  soluble  prismatic  tables  ;  what  appears  to  be  the  cor¬ 
responding  anhydride  crystallises  from  benzene,  in  which 
it  is  tolerably  soluble,  in  elongated  striated  prisms  melt¬ 
ing  at  198°. 

1  :  4-IV aphthalenedisulphonic  acid  was  prepared  from 
naphthiomc  acid.  The  corresponding  potassium 
naphthalenesulphidesulphonate,  (Ci0H6S\S03K)2  +  2H20, 
crystallises  from  water  in  easily  soluble,  pale  yellow, 
niicrocrystalline  granules.  Potassium  1 :  \-naphthalene- 
disulplionate,  Ci0H6(S03K)2  +  iJH20,  crystallises  from 
water  in  small  readily  soluble  needles;  the  corresponding 


chloride,  Ci0H6(SO2C1)2,  crystallises  from  benzene,  in 
which  it  is  readily  soluble,  in  four-sided,  monosymmetric 
plates  showing  an  optic  axis  just  beyond  the  edge  of  the 
microscope  field  ;  this  melts  at  1600. 

2:2':  3' -N aphthalenetrisulphonic  acid  was  obtained 
from  2 :  2' :  3  /3-naphthylaminedisulphonic  acid  (amido-R- 
acid).  The  corresponding  potassium  naphthalenesulphide- 
disulphouate,  [CI0H5S(SO3K)2]  2  +  5H20,  crystallises 
from  water  in  finely  striated  prismatic  forms  having  a 
beautiful  velvet-like' appearance.  Potassium  2  :  2'  :  3'- 
naphthalenetrisulphonate,  CIOH5(S03K)3  +  3H20,  crys¬ 
tallises  from  water  in  small,  microcrystalline,  spherical 
aggregates  ;  the  corresponding  chloride,  CIOH5(S02Cl)3, 
crystallises  from  benzene,  in  which  it  is  tolerably  soluble, 
in  long,  flat,  probably  monosymmetric  plates  showing 
longitudinal  striations,  melting  at  200°. 

The  method  of  substituting  the  S03H  radicle  for  NH2 
has  been  extended  to  the  chloro-fl-naphthylamine- 
sulphonic  acids,  and  in  particular  to  the  1:2:2'-  or 
“  No.  III.”  acid,  with  the  objedt  of  comparing  the  produdt 
with  the  a-chloronaphthalene-2  :  2’-disulphonic  acid  ob¬ 
tained  from  Alen’s  a-nitronaphthalene-2  :  2'-disulphonic 
chloride,  to  which  Cleve  attributes  a  like  constitution 
(Ber.,  xxv,,  2490).  We  take  this  opportunity  of  stating 
that  further  investigation  has  shown  that,  contrary  to  our 
previously  expressed  view  ( cf .  Proc.  Chem.  Soc.,  1890, 
135),  the  No.  2  and  No.  3  acids  have  an  independent 
origin. 

By  the  discovery  of  the  disulphonic  acids  here  described, 
we  are  now  placed  in  possession  of  nine  of  the  ten  pos¬ 
sible  acids.  We  have  previously  charadterised  the  ten 
possible  dichloronaphthalenes  and  the  two  homonucleal 
trichloronaphthalenes  ( Proc .  Chem.  Soc.,  1890,  76,77); 
we  have  nowall  but  completed  the  study  of  the  remaining 
twelve  trichloronaphthalenes,  having  converted  them  into 
sulphonic  acids,  &c.,  in  order  that  it  may  be  possible  to 
charadlerise  them  beyond  question.  So  soon  as  the  few 
remaining  comparisons  are  completed,  a  detailed  account 
of  the  investigation  will  be  submitted. 

Experiments  are  being  carried  out  in  the  Central  Insti¬ 
tution  laboratory  by  one  of  us  with  the  objedt  of  deter¬ 
mining,  by  means  of  the  xanthate  method,  whether  in  the 
case  of  other  hydrocarbons  orthodisulphonic  acids  can  be 
obtained  which  can  exist  in  presence  of  sulphonating 
agents — the  statements  on  record  being  far  from  satis¬ 
factory,  and  in  some  cases  contradidtory. 

31.  “  Supplementary  Notes  on  Madder  Colouring- 
Matters.  By  E.  Schunck,  Ph.D.,  F.R.S.,and  L.  March- 

LEWSKt. 

Many  years  ago  (Phil.  Trans.,  1853,  72)  one  of  the 
authors  described  under  the  name  of  rubiadin  a  yellow 
colouring-matter  obtained  from  madder.  It  is  now  shown 
that  madder  contains  a  glucoside  of  this  substance,  the 
preparation  and  properties  of  which  are  described.  The 
glucoside  crystallises  in  yellow  needles  melting  at  about 
270°.  On  acetylation  by  Liebermann’s  method,  it  yields 
a  pentacetyl  derivative.  On  treatment  with  baryta-water 
it  yields  a  dark  red  lake,  one  hydrogen  atom  being  dis¬ 
placed  by  barium.  On  hydrolysis,  it  is  converted  into 
rubiadin  and  ordinary  dextrose,— 

H20  =  C15H10O4-P  CgH^Og, 

Rubiadin  crystallises  in  lustrous  yellow  needles  melting 
at  290°.  It  very  closely  resembles  purpuroxanthin,  and  is 
probably  the  corresponding  derivative  of  methylanthra- 
cene. 

32.  “  The  Constitution  of  Rubiadin  Glucoside  and  of 
Rubiadin.'’  By  L.  Marchlewski. 

It  is  pointed  out  that  of  the  five  hydroxyl  groups  in 
rubiadin,  one  is  phenolic,  inasmuch  as  the  glucoside  yields 
dark  red  coloured  mono-metallic  derivatives ;  further,  it 
is  contended  that  probably  glucose  always  exists  in  glu- 
cosides  in  the  form  of  an  anhydride  of  a  hepta-hydric 
alcohol;  a  formula  is  assigned  to  the  glucoside  based  on 
these  arguments. 
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Assuming  that  rubiadin  is  derived  from  the  same  (fi) 
methylanthracene  as  emodin,  &c.,  it  is  pointed  out  that 
there  are  still  three  possible  formulas  if  rubiadin  be  re¬ 
garded  as  a  meta-dihydroxyanthraquinone — one  homo- 
and  two  hetero-nucleal. 

By  heating  a  mixture  of  symmetrical  metadihydroxy- 
benzoic  acid,  paramethylbenzoic  acid,  and  sulphuric  acid 
at  no0,  the  author  has  obtained  a  substance  of  the  same 
composition  and  closely  resembling  rubiadin,  but  melting 

at  267°. 
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Prof.  J.  Perry,  F.R.S.,  Vice-President,  in  the  Chair. 


Prof.  A.  Jamieson,  Prof.  H.  Stroud,  and  Mr.  J.  Wade 
were  elected  Members  of  the  Society. 

Mr.  A.  P.  Trotter  read  a  paper  on  “A  New  Photo¬ 
meter."  The  author  has  modified  his  “Illumination 
Photometer,”  described  Proc.  I.C.E.,  vol.  cx.,  Paper  No. 
2619,  so  as  to  adapt  it  to  the  measurement  of  candle- 
power.  The  principle  employed  is  to  view  a  screen 
illuminated  by  one  source  through  an  aperture  in  a  second 
screen  illuminated  by  the  other  light,  the  aperture  be¬ 
coming  invisible  when  the  illuminations  are  equal.  After 
using  perforations  of  various  patterns,  a  series  of  narrow 
slots  cut  in  thin  paper  were  found  to  give  the  best  results. 
The  plain  screen  is  mounted  behind  the  slotted  one  in  a 
box  sliding  on  the  photometer  bench,  and  they  are 
arranged  so  that  the  light  falls  on  them  at  equal  angles. 
The  screens  are  viewed,  from  a  distance  of  6  or  7  feet, 
through  an  opening  in  the  front  of  the  box,  cords  being 
provided  for  producing  the  traversing  motion.  .  Two 
“  sights  ”  set  respectively  at  the  middle  of  the  length  of 
the  plain  screen,  and  on  the  lower  edge  of  the  front 
opening,  serve  to  show  when  the  middle  of  the  band  of 
equal  illumination  is  vertically  above  the  pointer  on  the 
carriage.  The  photometer  is  found  to  be  particularly 
valuable  when  it  is  desired  to  determine  the  maximum 
power  of  a  variable  source.  When  lights  of  different 
colour  are  being  compared,  say  a  gas-flame  and  an  arc, 
one  end  of  the  screen  shows  blue  strips  on  a  yellow 
ground,  and  the  other  end  yellow  strips  on  a  blue  ground  ; 
at  the  centre  the  colours  seem  to  blend.  To  facilitate  the 
comparison  of  such  lights,  Mr.  Crompton,  who  has  been 
working  at  the  subject  simultaneously  with  the  author, 
uses  one  screen  tinted  pale  yellow  and  the  other  pale 
blue.  Details  of  construction  of  the  new  photometer  are 
given  in  the  paper,  and  the  accuracy  attainable  when 
comparing  two  equal  lights  of  about  eight  candles  is  stated 
to  be  about  1  per  cent. 

Prof.  S.  P.  Thompson,  D.Sc.,  F.R.S.,  read  "Some  Notes 
on  Photometry." 

The  first  note  relates  to  “  The  Use  of  Two  Overlapping 
Screens  as  an  Isophotal,”  and  describes  the  evolution  of 
the  Thompson -Starling  photometer.  In  this  instrument 
a  prismatic  block,  with  apex  upwards,  rests  crosswise 
on  the  photometer  bench,  and  the  inclined  sides  are 
respectively  illuminated  by  the  two  sources  to  be  com¬ 
pared.  In  testing  differently  coloured  lights,  coloured 
stuffs  were  placed  over  the  surfaces  of  the  edge.  In  some 
cases  notched  and  overlapping  cards  were  used  to  form 
the  overlapping  surfaces.  An  inclination  of  about  70° 
between  the  two  surfaces  was  found  convenient. 

The  second  note  refers  to  the  “  Periodic  Principle  in 
Photometry,  ’  and  in  it  the  author  discusses  various 
methods  which  have  been,  or  may  be,  used  for  producing 
small  difference  of  decreasing  amount  between  the  two 
sides  of  a  photometer  screen.  By  employing  a  device  of 
this  kind  much  greater  accuracy  of  adjustment  is  pos¬ 
sible,  In  one  form  of  vibration  photometer  worked  out 
by  the  author,  the  paraffin  blocks  of  a  Jolly’s  photometer 
aie  mounted  at  one  end  of  a  spring,  the  other  end  being 
fixed  to  the  carriage.  I  he  act  of  moving  the  carriage 


starts  the  blocks  vibrating,  thus  producing  the  desired 
variations. 

In  a  third  note  the  question  of  using  “  The  Eledtric  Arc 
as  a  Standard  of  Light  ”  is  dealt  with.  Since  1878  the 
positive  crater  has  been  used  as  a  standard  of  whiteness, 
and  last  year  both  the  author  and  Mr.  Swinburne 
suggested  that  a  given  area  of  crater  might  be  used  as  a 
standard  of  light.  This  proposal  has  since  been  carried 
out  by  M.  Blondel.  Since  the  intrinsic  brilliancy  of  the 
crater  is  high,  it  necessitates  very  small  apertures,  or  else 
the  use  of  standards  of  large  candle-power.  Advantages 
of  using  powerful  standards  are  pointed  out  in  the  paper. 
With  a  circular  hole  1  m.m.  in  diameter  a  standard  of 
about  fifty-five  candles  could  be  obtained  ;  with  such  a 
source  benches  longer  than  usual  would  be  preferable. 
At  the  end  of  the  note  the  errors  which  may  be  intro¬ 
duced  by  using,  as  an  arc  standard,  a  hole  in  a  plate  of 
sensible  thickness,  when  viewed  obliquely,  are  investi¬ 
gated,  as  well  as  those  due  to  inaccuracy  of  setting  the 
plane  of  a  hole  made  in  foil  perpendicular  to  the  photo¬ 
meter  bench. 

Major-General  Festing,  in  opening  the  discussion  on 
both  papers,  said  refledtion  from  the  sides  of  the  hole  in 
a  thick  plate  would  tend  to  lessen  the  error  calculated  by 
Prof.  Thompson.  The  ordinary  impurities  in  carbon  were 
not  likely  to  alter  the  brilliancy  of  the  crater.  Capt. 
Abney  and  himself  had  no  reason  to  distrust  its  constancy. 
Both  the  vibrating  photometer  and  Mr.  Trotter’s  arrange¬ 
ment  would  be  very  useful. 

Dr.  Sumpner  said  his  photometric  experience  had  been 
obtained  with  the  Bunsen,  Jolly,  and  Lummer-Brodhun 
types.  With  the  two  former  the  inaccuracy  arising  from 
uncertainty  of  adjustment  was  about  i  per  cent. ;  changes 
of  about  o-4  per  cent  (average)  resulted  from  reversing  the 
screens.  The  Lummer-Brodhun  instrument  (which  he 
described)  was  better  than  either  of  the  other  two,  the 
average  error  being  about  J  per  cent. 

Mr.  Frank  Wright  thought  scientific  men  gave  too 
little  attention  to  the  question  of  light  standards.  Photo¬ 
meters  could  be  relied  on  much  more  than  any  standard 
at  present  in  use.  The  Methven  scieen  was  the  most 
practical  standard  yet  devised,  but  in  his  opinion  no 
gaseous  flame  could  be  a  real  standard  on  account  of  the 
influence  of  the  surrounding  atmosphere. 

Prof.  Ayrton  saw  difficulties  in  using  long  benches  as 
suggested  by  Dr.  Thompson,  on  account  of  the  serious 
atmospheric  absorption  which  occurs  with  light  from  arcs. 
Decreasing  the  intensity  by  dispersion  or  otherwise  was 
preferable.  In  some  tests  on  glow  lamps  now  being 
carried  on  at  the  Central  Institution,  a  Bernstein  lamp 
used  as  a  standard  was  mounted  on  a  spring  and  vibrated. 

Mr.  Medley  showed  the  vibrating  standard  referred  to 
by  Prof.  Ayrton,  and  gave  a  series  of  numbers  showing 
that  with  this  device  in  conjundtion  with  the  Lummer- 
Brodhun  photometer  accuracies  of  about  £  per  cent  were 
obtainable. 

Mr.  Swinburne  thought  Mr.  Trotter’s  arrangement 
was  better  than  the  “  wobbling  ”  photometer.  As  to  the 
best  length  of  bench  he  was  inclined  to  think  the  shorter 
the  better,  provided  its  dimensions  were  large  compared 
with  those  of  the  standard  light.  He  concurred  with  Mr. 
Wright  in  his  remarks  about  the  desirability  of  obtaining 
a  better  standard.  Speaking  of  the  arc  as  a  standard  he 
said  that  only  impurities  less  volatile  than  carbon  would 
influence  the  brightness.  An  important  fadtor  was  the 
emissivity  of  the  carbon,  which  might  not  be  constant. 

Mr.  Blakesley  thought  the  accuracy  obtainable  with 
hlr.  Trotter’s  photometer  had  been  underrated,  and 
pointed  out  that  by  using  quadrant-shaped  screens  inter- 
sedting  orthogonally  on  the  axis  of  the  photometer  instead 
of  straight  ones,  the  width  of  the  neutral  band  could  be 
greatly  diminished. 

Mr.  Trotter,  referring  to  Dr.  Thompson’s  paper,  said 
lie  had  found  considerable  difficulty  in  making  pin-holes 
suitable  for  arc  standards.  It  was  not  an  easy  matter  to 
accurately  measure  the  hole  when  made.  In  photometric 
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measurements  he  had  found  it  very  important  to  reverse 
his  screens.  Curved  screens,  as  suggested  by  Mr.  Blakes- 
ley,  had  been  tried,  but  with  little  advantage.  They  also 
destroyed  the  approximate  direct-reading  property  of  the 
photometer.  The  subject  of  changing  the  length  of  a 
bench  and  its  effect  on  the  gradient  of  illumination  was 
discussed.  With  short  benches  one  had  to  guard  against 
the  departure  from  the  inverse-square  law,  due  to  appre¬ 
ciable  size  of  the  standard.  Recent  experiments  had 
shown  that  the  light  given  out  by  1  square  m.m.of  crater 
surface  differed  considerably  from  70  candles. 

A  paper  on  “  The  Magnetic  Field  close  to  Surface  of  a 
Wire  Conveying  an  Electric  Current ,”  by  Prof.  G.  M. 
Minchin,  M.A.,  was  taken  as  read.  In  this  paper  the 
author  applies  the  solution  he  gave  in  March  last  for  the  j 
conical  angle  subtended  by  a  circle  at  any  point  in  space  I 
to  determine  the  negative  potential  at  a  point  near  the 
surface  of  a  ring  of  wire  of  circular  cross  sedion.  The 
shapes  of  the  lines  of  force  near  the  surface,  for  several 
laws  of  current  distribution  across  the  sedion,  have  also 
been  worked  out-. 


CORRESPONDENCE. 

ON  THE  ANALYSIS  OF  PIGMENTS  WHEN 
GROUND  IN  OIL. 

To  the  Editor  of  the  Chemical  News. 

Sir, —  Referring  to  Mr.  J.  B.  Hannay’s  paper  under  the 
above  title  in  the  Chemical  News,  lxvii.,  268,  the  method 
usually  adopted  for  the  extradion  of  oil  from  white-lead 
is  to  treat  from  30  to  50  grms.  in  a  Soxhlet  apparatus 
with  methylated  ether  (absolute),  removing  the  white-lead 
after,  say,  four  hours,  drying  and  grinding,  and  re-extract, 
ing  with  ether  until  on  testing  no  further  oil  is  obtained. 

If  the  greater  part  of  the  ether  be  removed  by  evapora¬ 
tion,  and  the  residue,  after  filtration  through  several 
Swedish  filters,  tested  by  passing  sulphuretted  hydrogen, 
a  distind  trace  of  lead  sulphide  is  always  obtained.  Even 
adopting  the  process  of  extradion  suggested  by  Mr. 
Hannay  (which  would  be  impradicable  in  commercial 
work),  on  evaporating  down  the  large  volume  of  ether 
used  to  a  small  bulk,  a  trace  of  lead  is  found.  Thus  in 
an  experiment  with  50  grms.  of  Stack  white-lead  and  5 
litres  of  ether,  a  distind  trace  of  lead  was  obtained,  and 
also  a  trace  of  oil  on  dissolving  the  50  grms.  in  nitric 
acid. 

I  fear  that  it  will  be  a  very  long  time  before  Mr.  Hannay 
succeeds  in  educating  the  “  ignorant  tradesman  ”  to  use 
his  so-called  white-lead  (sulphate  of  lead)  in  preference 
to  that  made  by  the  Stack  process. — I  am,  &c., 

R.  H.  Harland. 

37,  Lombard  Street,  E.'\, 

June  15,  1893. 


The  Odoriferous  Power  in  the  Fatty  Series. — 
Jacques  Passy. —  In  an  odoriferous  substance  the  author 
distinguishes  three  properties, —  the  power,  the  intensity, 
and  the  quality.  The  power  is  the  inverse  of  the  minimum 
perceptible.  The  minimum  perceptible  of  camphor 
being  5  and  that  of  vanilla  0-005  >n  millionths  of  a  grm., 
the  odoriferous  power  of  vanilla  is  100  times  that  of  cam¬ 
phor.  Of  two  odours,  the  more  intense  is  that  which 
masks  the  other.  The  following  Table  gives  the  sub¬ 
stances  in  the  order  of  their  power,  which  is  almost  the 
inverse  order  of  their  intensity  :  — Camphor,  5  ;  ether,  1  ; 
citral,  0-5  to  o-i  ;  piperonal,  o-i  to  0-05  ;  coumarine,  0-05 
to  0  01  ;  vanilline,  0-005  t0  0-0005.  The  quality  is  that 
which  distinguishes  one  odour  from  another. — Bull,  de  la 
Soc.  Chim.  de  Paris,  ix. — x.,  No.  11. 
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Note.— All  degrees  oftemperature  are  Centigrade  unless  otherwise 

expressed. 

Comptes  Rendtis  Hebdomadaires  des  Seances,  de  l' Academic 
des  Sciences.  Yol.  cxvi.,  No.  22,  May  29,  1893. 

The  Volatilisation  of  Silica  and  Zirconia,  and  the 
Reduction  of  these  Compounds  by  Carbon. — Henri 
Moissan. — This  paper  will  be  inserted  in  full. 

Preparation  in  the  Electric  Furnace  of  the  Refrac¬ 
tory  Metals,  Tungsten,  Molybdenum,  and  Vana¬ 
dium. — Henri  Moissan. — This  paper  also  will  be  inserted 
in  full. 

The  Preparation  of  Zirconium  and  Thorium. — L. 
Troost. — This  paper  will  be  inserted  in  full. 

Observations  on  the  Volatilisation  of  Silica,  with 
Reference  to  the  Communication  of  M.  Moissan. — 
P.  Schiitzenberger. — I  have  heard  with  the  warmest 
interest  the  important  communication  of  M.  Moissan. 
The  fact  which  he  has  distinctly  established — of  the 
volatility  of  silica  at  a  very  high  temperature — supplies 
the  explanation  of  phenomena  which  I  observed  a  long 
time  ago  in  the  course  of  a  research  executed  in  conceit 
with  M.  Colson,  phenomena  which  in  my  opinion  ought 
to  incite  to  further  researches.  VVe  observed: — 1.  That 
pure  silica  placed  in  small  crucible  of  retort  coke  enclosed 
in  a  larger  crucible  lined  with  lamp-black  and  heated  for 
some  hours  in  a  good  blast  furnace,  loses  a  notable 
quantity  of  its  weight.  2.  That  platinum  gains  weight, 
becomes  fusible,  and  takes  up  silicon,  even  if  placed  in  a 
covered  crucible  of  coke,  plunged  in  a  thick  “  brask  ”  of 
lamp-black,  and  heated  to  whiteness  for  two  hours.  This 
effect  is  not  produced  if  the  lamp-black  is  replaced  by  a 
mixture  of  black  and  of  rutile  in  powder,  but  if  we  intro- 
duce  silica  into  the  crucible  of  coke  containing  the 
platinum  and  separating  the  two  substances  by  a  plate  of 
coke,  the  platinum  becomes  loaded  with  silicon  and  melts 
even  in  a  titaniferous  “  brask.”  Silicon  substituted  for 
silica  has  no  action,  and  does  not  seem  to  be  volatile. 
All  these  fads  are  easily  intelligible  if  we  admit,  as  M. 
Moissan  has  proved,  the  volatility  of  silica. 

Action  of  Acetic  Anhydride  upon  Linalol ;  Trans¬ 
formation  into  Geraniol. — G.  Bouchardat. — According 
to  the  experiments  of  the  author,  linalol  or  licareol 
modified  by  etherification  appears  identical  with  geraniol. 
Consequently  the  aldehyd  derived  fiom  linalol  is  identical 
with  geraniol,  of  a  citron  odour,  d0  =  c8g8. 

General  Method  for  the  Analysis  of  Butters. — 
Raoul  Brulle.— This  paper  will  be  inserted  in  full. 


Bulletin  de  la  Societe  Chimique  de  Paris. 

Series  3,  Vols.  ix.  and  x.,  No.  9. 

Monobromgallic  Acid  and  its  Derivatives.— Alex. 
Bietrix. — This  acid  contains  three  molecules  of  crystal 
line  water.  The  author  has  obtained  and  examined  the 
ammonium  lead,  monobromogallates,  and  the  triacetyl- 
monobromgallic  acid. 

New  Process  for  Obtaining  Oxybaemoglobine  by 
means  of  Oxyhaematine  and  an  Albumenoid  Sub¬ 
stance. — H.  Bertin-Sans  and  J.  Moitessier. — The  authors’ 
process  renders  it  possible  to  obtain,  extemporaneously 
by  means  of  solutions  of  oxyhaematine  and  of  albumenoid 
matter,  very  concentrated  solutions  of  a  compound  which 
presents  very  distinctly  the  appearance  and  the  spectral 
reactions  of  haemoglobine,  and  containing  no  impurities 
except  a  slight  excess  of  the  albumenoid  matter. 

The  Fery  Refracftometer. — This  paper  requires  the 
J  accompanying  illustrations. 
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Meetings  for  the  Week 


Determination  of  Manganese  in  its  Ores  and  its 
Alloys. — Ferdinand  Jean. — This  paper  will  be  inserted 
in  full. 

Analysis  of  Impure  Galenas  and  New  Method  of 
Determining  Copper  and  Zinc. — Ferdinand  Jean. — 
This  paper  also  will  be  inserted  in  full. 

Volumetric  Determination  of  Copper,  Iron,  Anti¬ 
mony,  and  Zinc  in  Powder. — Ferdinand  Jean. — The 
substance  of  this  paper  has  been  already  noticed. 

Use  of  Superphosphates. —  Jules  Joffre.  ■—  Already 
inserted. 

Manufacture  of  Extracts  of  Dye-woods. — A.  and  P. 
Buisine. — This  article  consists  of  extracts  from  a  memoir 
on  the  subject  which  appeared  in  1891  in  the  Bulletin  de 
la  Socicte  Industrielle  de  Mulhouse. 

Concentration  of  Sulphuric  Acid.  —  A.  and  P. 
Buisine. — This  bulky  paper  requires  the  ten  accompany¬ 
ing  cuts. 
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-  British  Astronomical  Association,  3, 
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THERMO-HYDROMETER. 

JT  is  scarcely  necessary  to  insist  upon  the  vital  im¬ 
portance  of  noting  the  temperature  of  a  liquid  when 
determining  its  specific  gravity  Hitherto  it  has  been 
necessary  to  employ  separate  instruments  for-the  two 
observations,  such  combinations  as  were  available 
beingclumsy,  slow,  and  untrustworthy.  In  FLETCHER’S 
THERMO-HYDROMETER  the  bulb  of  the  Thermometer  is 

BLOWN  IN  ONE  PIECE  WITH  THE  BULB  OF  THE  HYDRO¬ 
METER,  and  comes  into  diredt  contadl  with  the  liquid 


to  be  tested,  thus  ensuring  the  utmost  sensitiveness. 
The  Thermometer  and  Hydrometer  scales  being  in 
juxtaposition  on  the  same  stem,  a  reading  of  each 

CAN  BE  TAKEN  SIMULTANEOUSLY. 


The  Thermometer  scale  is  graduated  from  ioc  to 
40°  C.,  and  the  Hydrometer  scale  is  divided  into 
single  degrees.  Specific  gravities  can  thus  be  de¬ 
termined  with  accuracy  to  the  third  decimal  place. 
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FLETCHER’S  THERMO-HYDROMETER  will  prove  ot 
incalculable  value.  The  specific  gravities  of  Spirits, 
Tinaures,  Oils,  Syrups,  Wines,  Wort,  &c.,  can  be 
ascertained  with  a  precision  and  rapidity  impossible 
to  attain  with  the  ordinary  Hydrometer. 


Price ,  in  Case ,  Single  Instruments,  5 s.  each. 
Set  of  Six,  in  handsome  Case,  with  divisions,  21s. 
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VEGETATION  IN  HYDROGEN. 

By  Dr.  T.  L.  PHIPSON,  — -<[  .  ''' 

Graduate  of  the  P'aculties  of  Science  and'ftiediifinfi  oljhe 
University  of  Brussels.  '  ' 


In  a  recent  paper,  in  which  I  made  known  the  views  of 
the  late  Prof.  Koene  on  the  constitution  of  the  atmosphere 
at  remote  periods  of  the  earth’s  history,*  I  promised  to 
continue  my  experiments  with  carbonic  acid. 

From  Koene’s  view  that  no  free  oxygen  could  have 
existed  in  the  atmosphere  when  life  first  appeared  on  the 
globe,  because  we  find  oxidisable  substances  in  the  prirni- 
tive  rocks,  and  that  the  original  atmosphere  of  the  globe 
at  that  period  was  formed  exclusively  of  carbonic  acid 
and  nitrogen,  it  follows,  as  I  hinted  before,  that  oxygen — 
the  essential  element  of  modern  life — must  have  been 
derived  from  the  vital  functions  of  inferior  plants,  from 
the  protoctista,  or  first  created  living  beings,  having  the 
power  of  separating  it  from  its  compounds,  carbonic  acid 
and  water. 

It  therefore  became  interesting  to  ascertain  to  what 
extent  our  modern  plants  can  vegetate  in  carbonic  acid, 
and  to  extend  this  inquiry  to  hydrogen  and  nitrogen, 

I  had  noticed,  many  years  ago,  that  certain  plants 
(willow,  lilac,  &c.)  did  not  thrive  in  an  excess  of  carbonic 
acid,  and  concluded  that  the  diminished  quantity  of  this 
gas  now  existing  in  our  air  was  the  condition  which  suited 
them  best.  In  experiments  carried  out  this  year,  I  have 
placed  various  other  plants  ( Poa ,  Myosotis,  Antirrhinum, 
and  Convolvulus)  in  an  atmosphere  composed  of  pure  car¬ 
bonic  acid,  and  in  an  atmosphere  composed  of  air  with 
about  100  times  more  of  this  gas  than  exists  in  our 
atmosphere.  All  other  conditions  of  vegetation  were 
normal:  there  was  ample  water,  mineral  elements,  and 
an  appropriate  .temperature  (590  to  70°  F.)  during  the 
course  of  the  observations. 

I  found  that  my  plants  could  exist  for  many  days,  or 
even  weeks,  in  an  atmosphere  of  pure  carbonic  acid,  but 
they  did  not  thrive  ;  cell  formation  became  slower  and 
slower.  In  an  atmosphere  containing  so  much  carbonic 
acid  that  an  animal  exposed  to  it  would  perish  in  a  few 
minutes,  plants  lived  for  many  weeks  and  appeared 
healthy.  In  an  atmosphere  containing  100  times  as 
much  carbonic  acid  as  in  the  natural  state  of  the  air, 
plants  flourished  remarkably  well  for  the  whole  time  the 
experiment  lasted  (a  month  to  six  weeks). 

It  is  therefore  highly  probable,  as  Koene  held,  that  in 
former  geological  periods  (the  coal  period,  for  instance) 
there  existed  plants  which  could  live  in  an  atmosphere 
excessively  rich  in  carbonic  acid,  and  that  the  quantity  of 
that  gas  in  the  air  has  really  decreased  from  that  time  to 
this,  the  loss  being  represented  by  the  vast  deposits  oi 
peat,  lignite,  coal,  and  anthracite  found  in  the  strata  of 
the  earth. 

My  next  experiments  were  made  with  pure  hydrogen 
gas,  to  see  what  would  happen  when  plants  are  placed 
in  an  atmosphere  consisting  of  nothing  but  hydrogen  (a 
gas  which  many  look  upon  as  the  vapour  of  a  metal) ;  all 
other  conditions  being  normal,  namely,  water  charged 
with  carbonic  acid  and  containing  the  necessary  mineral 
elements. 

The  plants  I  placed  in  an  atmosphere  of  pure  hy¬ 
drogen  were  Convolvulus  arvensis  (a  plant  which  is  very 
hardy  and  convenient  for  observations  of  this  kind),  and 
Antirrhinum  tnajus. 

*  Phipson,  “  Chemical  Constitution  of  the  Atmosphere  from 
remote  Geologieal  Periods  to  the  Present  Time,”  Chemical  News, 
vol.  Ixvn.,  p.  135. 


For  the  first  few  days  nothing  peculiar  was  noticed. 
F'rom  May  27  to  the  end  of  the  month,  a  slight  bleaching 
of  the  leaves  only  was  apparent,  but  by  June  3  a  singular 
phenomenon  occurred :  the  volume  of  gas  began  to 
diminish,  and  in  the  course  of  a  month  the  atmosphere  of 
hydrogen  in  which  vegetated  the  Convolvulus  was 
absorbed  to  the  extent  of  about  80  per  cent.  The  residue, 
20  per  cent,  was  not  hydrogen  ;  so  it  may  safely  be  said 
that  the  whole  of  the  hydrogen  had  disappeared,  the  plant 
remaining  perfectly  healthy. 

I  explain  this  by  assuming  that  the  nascent  oxygen 
emitted  by  the  leaves  burns  up  the  hydrogen. 

The  same  thing  occurred  with  the  Antirrhinum,  but  the 
adtion  was  slower.  In  both  cases  the  leaves  were  slightly 
bleached,  more  decidedly  so  in  the  latter  case ;  and  as  the 
water  charged  with  carbonic  acid  rose  in  the  vessel  and 
covered  them,  they  became  greener  again. 

In  all  these  experiments  the  plants  were  exposed  to  the 
constant  light  of  a  northern  sky.  The  rapidity  of  cell 
formation  in  hydrogen  gas  observed  in  the  case  of  Convol¬ 
vulus  arvensis  is  highly  remarkable. 

Putney,  June  23, 1893. 


THE  ACTION  OF  SILICON  ON  THE  METALS 
GOLD,  SILVER,  PLATINUM,  AND 
MERCURY. 

By  H.  N.  WARREN,  Research  Analyst. 


With  regard  to  the  adtion  of  silicon  on  the  more  common 
metals, — iron  and  copper, — so  well  known  are  the  proper¬ 
ties  in  general  of  these  elements  when  combined,  that 
little,  if  any,  comment  is  required  ;  but  on  passing  to  the 
more  refradtory  metals  a  much  wider  field  for  study  is 
presented.  As  recorded  by  the  various  handbooks  of 
chemistry,  silicon,  when  in  the  nascent  state,  converts 
platinum  into  a  brittle  silicide. 

This  is  by  no  means,  however,  the  only  method  avail¬ 
able  for  preparing  this  compound  ;  for  on  heating  graphi. 
toidal  silicon  in  contadt  with  platinum  to  a  full  red  heat, 
combination  at  once  takes  place,  resulting  in  a  brittle 
regulus,  being  fusible  at  a  red  heat,  and  breaking  with  a 
crystalline  fradture,  at  the  same  time  being  difficultly 
soluble  in  acids.  The  same  compound  may  be  more 
readily  formed  by  heating  in  a  closed  crucible  a  mixture 
of  amorphous  silicon  and  platinum-black  under  a  layer  of 
potassium  silico-fluoride  ;  the  analysis  of  several  samples 
thus  obtained  proved  the  existence  of  10  per  cent  silicon. 
On  the  other  hand,  neither  silver  or  gold  present  any 
great  affinity  towards  silicon,  but  on  heating  a  mixture  of 
potassium  silico-fluoride,  metallic  sodium,  and  either  gold 
or  silver  in  the  amorphous  condition  to  a  high  tempera¬ 
ture,  a  well-fused  regulus  of  silicide  of  the  metal  may  be 
obtained.  In  the  latter  instance  the  alloy,  containing  as 
little  as  5  per  cent  silicon,  is  almost  as  brittle  as  antimony, 
and  resembles  gold  alloyed  with  a  large  proportion  of 
silver.  At  the  same  time,  although  silicon  possesses  no 
considerable  affinity  towards  either  gold  or  silver,  except 
when  in  a  nascent  state,  still  that  affinity  appears  to  be 
considerably  enhanced  by  combining  with  either  metal 
when  in  the  fused  condition  a  small  quantity  of  an 
already  prepared  silicide.  Thus,  if  on  to  the  surface  of  a 
quantity  of  either  silver  or  gold  in  the  fused  condition  is 
ejedted  a  few  grains  of  an  already  prepared  silicide  of 
either  gold  or  silver,  complete  mixture  of  the  same  at 
once  ensues.  This  alloy,  although  containing  but  a 
minute  percentage  of  silicon,  may  be  raised  to  a  much 
higher  rate  by  the  introduction  of  elementary  silicon, 
which  before  this  period  showed  even  at  elevated  tem¬ 
peratures  no  special  affinity,  except  when  in  a  nascent 
form.  Silver,  when  thus  impregnated  with  from  10  per 
cent  of  silicon,  becomes  of  a  slightly  red  tint,  resembling 
in  appearance  metallic  manganese. 
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The  regulus,  after  being  pulverised,  is  completely 
decomposed  by  the  aid  of  concentrated  hydriodic  acid. 
As  regards  the  action  of  silicon  on  metallic  mercury, 
nothing  very  definite  can  at  present  be  stated  ;  but  on 
subjecting  a  small  vessel  containing  mercury  in  contaCt 
with  an  alcoholic  solution  of  silicon  fluoride  to  the  action 
of  a  powerful  battery,  and  afterwards  subjecting  the  mer¬ 
cury  to  distillation,  a  small  quantity  of  amorphous  silicon 
was  obtained,  but  whether  silicon,  when  in  a  nascent 
state,  combines  with,  or  is  soluble  in,  mercury  still  pre¬ 
sents  considerable  doubt. 

Everton  Research  Laboratory, 

18,  Albion  Street,  Everton,  Liverpool. 


A  REVIEW  OF  RECENT  INVESTIGATIONS 
UPON  CARBOHYDRATES.* 

By  W.  E.  STONE. 

These  notes  are  intended  to  include  the  more  important 
contributions  to  the  subject  during  the  past  year  without 
reference  to  technical  matters. 

In  most  cases  the  original  papers  are  referred  to  for 
details,  and  only  their  leading  features  are  given  here  on 
account  of  lack  of  space. 

New  Sugars. 

Some  new  members  of  the  group  of  natural  sugars 
have  been  identified,  of  which  the  Stachyose  (E.  Schulze 
and  A.  von  Plants,  Land.  Versuch  Stat.,  xl.,  277;  and 
xli.,  123)  is  best  characterised.  It  has  been  isolated  from 
the  tubers  of  Stachys  tuberifera,  where  it  occurs  to  the  ex¬ 
tent  of  14  to  19  per  cent  of  the  fresh  material.  It  is  very 
sweet,  without  action  on  Fehling’s  solution,  and  with  a 
specific  rotation  (a)D  =  +147 '9°.  It  belongs  to  the  tri¬ 
saccharides  or  “  trioses,”  with  a  formula  corresponding 
to  CjsH320i6,3H20.  On  inversion,  it  breaks  up  into 
dextrose,  levulose,  and  galaCtose,  but  in  different  propor¬ 
tions  than  raffinose.  Probably  the  molecule  is  larger 
than  indicated  by  the  above  formula,  and  its  inversion 
products  are,  galaCtose  three  parts,  dextrose  two  parts, 
and  levulose  one  part. 

Fucose  (Gunther  and  Tollens,  Annalen  d.  Chemie, 
cclxxi.,  86)  is  another  new  sugar  obtained  by  heating  a 
species  of  alga  (Fucus)  with  dilute  sulphuric  acid.  It  is 
strongly  laevorotatory  (a)D  =  -75-96°,  and  shows  marked 
multirotation;  reduces  Fehling’s  solution;  yields  an 
“osazon”  melting  at  158 — 1600,  and  has  the  formula 
C6HI205-  It  is  isomeric  with  rhamnose.  It  yields 
methyl-turfurol,  and  is  regarded  as  a  methyl-pentose. 
Calorimetric  observations  indicate  that  it  is  methyl- 
arabinose  (Stohman  and  Langbein,  7.  Prakt.  Cltem.,  [2], 
xiv.,  305). 

Agavose  (Michaud  and  Tristan,  Am.  Chetn.  Journ.,  xiv., 
548)  is  an  optically  inactive  sugar  obtained  from  the 
juices  of  Agave  Americana.  After  inversion  it  becomes 
lrevorotatory  («)>>=  - 14-39°.  It  is  very  sweet,  and  re¬ 
duces  Fehling’s  solution  about  five  eighths  as  strongly  as 
dextrose.  It  yields  no  mucic  acid  on  oxidation.  Further 
investigation  of  the  sugar  will  be  awaited  with  interest, 
as  it  is  probably  the  source,  by  fermentation,  of  the 
alcoholic  constituents  of  the  Mexican  “  pulque.” 

Lupeose  (E.  Schulze,  Per.  d.  Chem.  Ges.,  xxv.,  2213)  is 
the  name  given  to  one  of  the  insoluble  amorphous  con¬ 
stituents  of  the  coat  of  the  lupine  seed.  It  is  not  a  sugar, 
but  yields  on  inversion  galaCtose,  levulose,  and  probably 
dextrose.  It  has  previously  appeared  in  literature  as  £- 
galaCtan  (E.  Steiger). 

Progress  on  Synthetical  Lines. 

The  series  of  syntheses  accomplished  by  Fischer  and 
reviewed  in  Agricultural  Science  (vol.  vi.,  166)  has  been 
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less  actively  extended  of  late.  Admitting  any  ketone  or 
aldehyd  alcohol  to  be  a  sugar,  as  P'ischer  proposes,  then 
the  glycol  aldehyd,  CH20H,CH0,  which  he  has  prepared 
sparingly,  is  the  simplest  form  of  a  sugar.  There  is  an 
objection  to  this  on  the  ground  of  optical  inactivity, 
although  it  otherwise  satisfies  the  conditions,  reducing 
Fehling’s  solution,  combining  with  phenylhydrazin  and 
polymerising  to  tetrose,  C4Hs04  (E.  Fischer  and  Land- 
steiner,  Ber.  d.  Chem.  Ges.,  xxv.,  2549). 

It  has  also  been  shown  that  mucic  acid  could  be  reduced 
to  an  inactive  monobasic  acid  which  was  then  separable 
into  two  optically  opposed  isomers  ;  one  of  which  was 
d.  galaCtonic  acid;  the  other,  a  new  body,  1.  galaCtonic 
acid.  The  inactive  acid  was  reduced  to  inactive  galac¬ 
tose,  which  after  undergoing  partial  fermentation  left  be¬ 
hind  1.  galaCtose,  thus  completing  the  series  of  optical 
isomers  of  galaCtose  (E.  Fischer  and  J.  Hertz,  Ber .  d. 
Chem.  Ges.,  xxv.,  1247).  By  reduction  of  phenyl  tri-oxy- 
butyric  acid  by  methods  practised  in  his  previous  investi¬ 
gations,  Fischer  has  also  succeeded  in  producing  a  phenyl- 
tetrose,  combining  the  properties  of  a  benzine  derivative 
and  a  sugar  (E.  Fischer  and  Stewart,  Ber.  d.  Chem.  Ges,, 
xxv.,  2555). 

Pentoses. 

Of  the  sugars  which  have  already  obtained  a  place  in 
literature,  the  pentoses  have  received  a  good  share  of 
attention  ,of  late.  Considerable  effort  has  been  expended 
in  the  development  of  methods  for  determining  the 
amount  of  pentosans  in  vegetable  materials.  As  a  result 
of  studies  by  Tollens  and  his  pupils,  the  method  of  distil¬ 
ling  with  HC1,  and  precipitation  and  weighing  of  the  fur- 
furol  by  phenylhydrazin  is  regarded  as  satisfactory.  By 
this  method  they  obtained  from  xylose  direct  52  per  cent 
and  from  arabinose  43  per  cent  of  furfurol,  and  have 
shown  that  many  crude  materials  contain  large  amounts 
of  pentosans  ;  for  instance,  wheat  straw  yielded  21-90  per 
cent ;  corn  cobs,  30-94  per  cent ;  and  brewers  ’  grains, 
27-00  per  cent  of  furfurol  (Tollens,  Gunther,  and  de  Chal- 
mot,  Land.  Versuch  Stat.,x  1.,  11 — 17;  Tollens  and  Flint, 
Ber.  d.  Chem.  Ges.,  xxv.,  2912). 

Bearing  on  this  furfurol  reaction  as  a  means  of  deter¬ 
mining  the  pentoses  and  pentosans,  it  has  been  found  that 
glucuronic  acid  and  its  derivatives  also  yield  furfurol  in 
appreciable  quantities,  although  under  no  ordinary  cir¬ 
cumstances  would  this  lead  to  confusion  on  account  of 
the  rarity  of  glucuronic  acid  (Tollens,  Gunther,  and 
de  Chalmot,  Ber.  d.  Chem.  Ges.,  xxv.,  2569). 

Experiments  undertaken  to  ascertain  if  the  pentoses 
(xylose)  might  be  substituted  for  other  sugars  in  the  food 
of  diabetic  patients,  have  shown  that  the  former,  even 
though  very  soluble,  are  little  if  at  all  assimilated,  and 
may  be  detected  in  the  urine  in  a  short  time  after  con¬ 
sumption.  Slight  traces  of  the  pentoses  may  be  recog¬ 
nised  in  the  urine  by  means  of  the  phloroglucin  reaction 
(- Central  Bl.j.  Med.  Wissens.,  W.  Ebstein,  1892,  577; 
E.  Salkowski,  1892,  593.  Archiv.  f.  Path.  Anat.,  W. 
Ebstein,  cxxix.,  401). 

Investigations  directed  at  the  digestibility  of  the  pento¬ 
sans  contained  in  feeding  stuffs,  shows  that  they  are  by 
no  means  completely  digestible,  probably  much  less  so 
than  the  other  amorphous  carbohydrates  of  the  same 
solubility  (W.  E.  Stone,  Am.  Chem.  Journ .,  xiv.,  9; 
Agricultural  Science,  vii.,  6). 

Neither  of  the  pentoses  has  yet  been  found  in  nature  as 
a  free  occurring  sugar,  although  late  researches  seem  to 
indicate  the  presence  of  slight  traces  in  the  green  organs  . 
of  plants  as  migratory  material  between  assimilating 
organs  and  reserve  tissues  (G.  de  Chalmot,  Am.  Chem. 
Journ.,  xv.,  21). 

On  the  other  hand,  the  occurrence  of  the  pentosans  in 
new  materials  has  been  frequently  noted.  Xylose  has 
been  prepared  from  Luffa  (fibro-vascular  tissue  of  the 
fruit  of  a  species  of  Cucurbitacece)  by  direCt  hydrolysis  j 
(Tollens  and  Schulze,  Land.  Versuch  Stat.,  xl,,  381;  also  ’ 
Tollens  and  Allen,  Ann.  d.  Chem.,  260,  297).  The  pento¬ 
sans  of  brewers’  grains,  already  shown  to  yield  both  xylose 
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and  arabinose,  have  been  found  to  consist  principally  of 
the  mother  substance  of  xylose  (Tollens  and  Schulze, 
Land.  Versuch  Stat.,  xl.,  367).  The  mucilage  produced 
from  quince  seeds  also  yields  xylose  on  inversion  (Ibid., 
382;  also  Tollens  and  Gans,  Ann.  d.  Chetn.,  ccxlix., 
243).  Xylose  has  been  found  in  the  liquors  resulting  in 
the  manufadture  of  wood  pulp  by  the  “  sulphite  ”  method 
(Tollens  and  Lindsey,  Ann.  d.  Chem.,  cclxvii.,  341).  It 
has  also  been  prepared  from  the  alkaline  liquors  resulting 
from  the  pulping  of  straw  in  paper  making  (Stone  and 
Test,  Am.  Chem.  Journ.,  xv.,  195).  In  the  coffee  berry 
a  pentosan  has  also  been  found,  but  the  derivative  pen¬ 
tose  was  not  isolated  (E.  E.  Elwell,  Am.  Chan,  Journ., 
xiv.,  473)-  I'1  this  ca£e  the  pentosan  seemed  to  be  pre¬ 

sent  as  a  complex  of  pentosan  and  galadtan,  for  the  ap¬ 
parently  homogeneous  substance  yielded  bothfurfurol  and 
niucic  acid.  A  similar  complex  has  already  been  proven 
in  the  gum  exuding  from  the  peach  tree  (Stone,  Am. 
Chem.  Journ. ,  xii.,  No.  6).  Such  a  galadto-araban  has 
also  been  found  in  the  seeds  of  certain  Leguminosas,  and 
in  the  bran  of  wheat  and  rye.  These  pentosans  seem 
to  be  intimately  connected  with  the  ultimate  cellular 
frame-work  of  the  plant,  and  persist  in  connection  with 
the  fibre  after  the  adtion  of  strong  acids  and  alkalis 
(E.  Schulze,  Chem.  Centralblatt,  1892,  i.,  701). 

The  specific  rotation  of  xylose  has  been  carefully 
worked  out  and  found  to  be  somewhat  dependent  upon 
temperature  and  concentration;  for  10  per  cent  solution 
and  20°,  (a)o  =  18794  (Tollens  and  Schulze,  Land. 
Versuch  Stat.,  xl.,  384). 

The  resistance  of  arabinose  and  xylose  to  the  continued 
adion  of  dilute  sulphuric  acid  has  been  found  to  be  con¬ 
siderable.  After  twenty  hours  boiling  with  4  per  cent 
acid  only  slight  decomposition  had  occurred,  and  after 
thirty-two  hours  84  per  cent  of  arabinose  and  73  per  cent 
of  xylose  were  unchanged  (Tollens  and  Schulze,  Land. 
Versuch  Stat,,  xl.,  379). 

Arabinose,  which  is  not  susceptible  to  alcoholic  fer¬ 
mentation  by  yeast,  succumbs  to  an  organism  named 
Bacillus  ethaceticiis,  yielding  ethyl  alcohol  and  acetic  acid, 
C02  and  H,  with  traces  of  succinic  acid.  It  appeared 
that  more  acetic  acid  in  proportion  to  the  alcohol  was 
found  than  by  a  similar  fermentation  of  dextrose  or 
glycerin  (Frankland  and  McGregor,  Journ.  Chem.  Soc., 
lxi->  737)- 

Hexoses. 

Dextrose. — Some  new  sources  or  occurrences  of  dextrose 
have  been  announced.  From  the  mucilage  obtained  from 
the  coatings  of  quince  seeds  it  was  obtained  by  hydrolysis 
(R.  W.  Bauer ,  Land.  Versuch  Stat.,  xxxix.,  469);  from 
the  cellulose  left  in  the  manufadture  of  wood  pulp  by  the 
“sulphite”  process,  in  the  same  way  (Tollens  and 
Lindsey,  Annalen  d.  Chem.,  cclxvii.,  370)  ;  by  decompo- 
sing  digitonin  by  heating  with  hydrochloric  acid 
(H.  Kiliani,  Archiv.  der  Phartn.,  ccxxx.,  261). 

Of  unusual  interest  is  the  additional  proof  of  dextrose 
in  the  blood,  which  has  long  been  known  to  reduce 
Fehling’s  solution,  ferment,  and  rotate  polarised  light. 
From  blood  has  now  been  prepared  a  phenylhydrazin 
compound  corresponding  wholly  with  phenyl-glucosazon 
(Max.  Pickardt,  Zeit.  f.  Physiol.  Chem.,  xvii.,  217).  An 
odtacetyl  derivative  of  dextrose,  as  announced  by  Franchi- 
mont  and  later  by  Ewig  and  Koenig,  has  been  found  to 
be  after  all  only  a  pentacetyl  compound  existing  in  iso¬ 
meric  form,  one  of  which  is  optically  inactive,  and  the 
other  dextro  -  rotatory  (A.  Franchimont,  Recueil  d. 
Traveaux  China  de  Pays  has).  It  has  been  noted  that 
aceton  is  appreciably  soluble  in  solutions  of  dextrose,  as 
well  as  other  sugar,  and  this  solubility  at  different  con¬ 
centrations  and  temperatures  has  been  determined 
(W.  Krug.  Am.  Journ.  Anal,  and  Appl.  Chem.,  1892, 
189). 

Levulose  has  been  identified  in  thirty-six  different 
species  of  fungi  (E.  Bourquelot,  Wochenschri/t  f. 
Brauerei ,  viii . ,  908).  Its  specific  rotation,  as  determined 


by  calculation  from  the  constants  of  invert  sugar  and  of 
dextrose,  is  announced  as  (a)j  —  — 1060,  or  (a)D  =  -93  8 
(O’Sullivan,  Chem.  News,  Ixv.,  165) ;  and  these  numbers 
agree  with  those  of  Ost  (  —  93  01)  and  Tollens  (  —  92*5) 
fairly  well.  A  former  statement  that  levulose  yielded 
mucic  acid  upon  oxidation  has  been  reviewed  by  its  author 
and  found  to  be  incorredt  (Von  Lippmann,  Berichte  der 
Chem.  Gesell.,  xxv.,  3216),  A  method  for  the  quantita¬ 
tive  determination  of  levulose  in  the  presence  of  dextrose 
and  sucrose  will  be  mentioned  later. 

Galactose  has  been  obtained  from  the  liquor  resulting 
from  the  sulphite  wood  -  pulp  process  (Tollens  and 
Lindsey,  Annalen  d.  Chem.,  cclxvii.,  341),  and  from  the 
complex  lupeose  in  common  with  levulose  and  dextrose 
(E.  Schulze,  Berichte  d.  Chem.  Gesell.,  2213)  ;  also  by  the 
decomposition  of  digitonin  by  means  of  alcoholic  hydro¬ 
chloric  acid  (H.  Kiliani,  Archiv.f.  Pharm.,  ccxxx.,  261). 
The  synthetic  inactive  galadtose  has  already  been  noted. 

M annit  and  Mannose. — Mannit  has  been  found  in  many 
different  species  of  fungi  amounting  in  some  to  from  2  to 
15  per  cent  (E.  Bourquelot,  Wochenschrift  f.  Brauerei, 
viii.,  908).  Mannose  was  found  with  other  sugars  in  the 
sulphite  liquors  from  wood  pulp  (loc.  cit.),  and  has  been 
obtained  by  inversion  of  one  of  the  more  easily  soluble 
forms  of  cellulose  (“  hemi-cellulose  ”).  In  the  more  re¬ 
sistant  “cellulose”  a  substance  is  thought  to  exist 
(mannoso-cellulose)  which  on  inversion  yields  dextrose 
and  mannose  (E.  Schulze,  Chem.  Centralblatt,  1892,  i., 
701)  From  experiments,  the  physiological  adtion  of 
mannose  is  said  to  resemble  that  of  galadtose;  it  is  ex¬ 
creted  strongly  in  the  urine,  and  is  accompanied  by  the 
occurrence  of  small  amounts  of  glycogen  (Cremer, 
Centralblatt  f.  Physiologie,  vi.,  396). 

Bearing  upon  the  constitution  of  mannit  is  the  fadt  that 
it  forms  a  hexaiodide  which  may  be  transformed  into  a 
secondary  inadtive  alcohol.  This  on  being  adted  upon  by 
fungi  left  behind  a  dextro-rotatory  product  which  was  re¬ 
garded  as  ethyl-propyl-carbinol  (Combes  and  LeBel,  Bull, 
de  la  Soc.  Chini.  de  Paris,  [3},,  vii.,  551). 

Dulcit  and  Mannit  are  subjedt  to  a  kind  of  fermentation 
by  Bacillus  ethaceticus  (see  arabinose';  yielding  ethyl 
alcohol,  acetic  acid,  succinic  acid,  C02,  and  H  (Frank¬ 
land  and  Frew,  Journ.  Chem.  Soc.,  lxi.,264).  Conflidting 
statements  as  to  the  adlivity  or  inadtivity  of  dulcit  have 
been  current;  the  acetyl  compounds  have  been  said  to 
be  adtive.  Upon  a  re-investigation  they  prove  to  be  in¬ 
adtive,  and  thereby  almost  the  last  obstacle  to  the  theory 
of  optical  adtivity  in  the  sugar  group  is  removed  (A.  W. 
Crosby,  Berichte  d.  Chem.  Gesell.,  xxv.,  2564). 

Isodulcit  or  Rhamnose,  C6Hi205,  although  no  new  sub¬ 
stance,  has  been  of  uncertain  classification.  It  has  been 
found  to  yield  methylfurfurol  when  heated  with  HC1,  and 
not  levulinic  acid,  which  shows  that  its  nucleus  is  a  pen¬ 
tose  and  not  ahexose.  Its  specific  rotation  for  anhydrous 
material  is  (a)D  =  9'43°  at  20°  C.  (Schnelle  and  Tollens, 
Annalen  d.  Chem.,  cclxxi.,  62).  By  determination  of  its 
temperature  of  combustion  when  compared  with  those  of 
xylose  and  arabinose  is  indicated  a  relation  to  the  former 
(Stohman  and  Langbein,  Journ.  Prakt.  Chem.,  [2] ,  xlv., 
305).  (See  Fucose).  It  is,  therefore,  fairly  well  estab¬ 
lished  as  a  methyl-xylose. 

Disaccharides. 

The  presence  of  sucrose  has  been  determined  in  the 
coffee  berry,  where  from  6  24  to  6  34  per  cent  was  found 
in  the  alcoholic  extradt  (E.  E.  Elwell,  Am.  Chem  Jour., 
xiv.,  473).  The  solubility  of  aceton  in  solution  of  cane- 
sugar  of  strengths  from  10  to  50  per  cent,  and  at  tern- 
peratures  from  150  to  350,  has  been  determined  (W.  H. 
Krug,  Jour.  Anal,  and  App.  Chem.,  1892,  89).  Maltose 
has  also  been  studied  in  the  same  respedt. 

It  was  noted  some  years  ago  that  lactose  existed  in 
two  optical  modifications.  In  the  light  of  recent  deve¬ 
lopments  the  author  has  thought  best  to  review  his  work, 
and  finds  it  to  have  been  correct;  moreover,  these  modi¬ 
fications  have  the  same  molecular  weight,  refradtive 
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exponents,  and  degrees  of  dispersion.  The  statements 
of  Herzfeld  about  the  formation  of  an  odtacetyl  deriva¬ 
tive  are  substantiated  by  the  same  author  (M.  Schmoger, 
Berichte  d.  Chem.  Gesell..,  xxv.,  1452). _ 

Isomaltose  may  now  be  prepared  with  comparatively 
little  trouble  by  adting  on  starch-paste  with  diastase  at 
67—69°,  and  separation  from  by-produdts  by  treatment 
with  strong  alcohol.  In  this  way  20  per  cent  of  the 
starch  maybe  obtained  as  isomakose  (Lintner  and  Dull, 
Zeit.  f.  das  ges  Brauereiweisen,  xv.,  145). 

Trisaccharides. 

Raffinose  is  said  never  to  occur  in  the  sugar-beet  itself, 
and  hence  does  not  interfere  with  the  determination  of 
sucrose  in  that  material.  It  is  a  produdt  of  manufacturing 
processes,  but  is  no  molasses  former,  and  does  not  prevent 
crystallisation  of  the  sucrose.  The  only  reliable  method 
for  determining  raffinose  in  sugar  products  is  that  of 
Clerget  as  modified  by  Herzfeld  (A.  Aulard,  Zeit.  fur 
Rub.  Zuck.  Ind.,  1892,  752). 

Miscellaneous. 

The  adtion  of  diastase  upon  starch  has  been  studied 
by  different  investigators,  and  the  products  seem  to  be 
very  complex;  beside  the  isomaltose  already  mentioned 
there  seems  always  to  be  found  malto-dextrin,  achroo- 
dextrin,  erythro-dextrin,  and  dextrin  (Anton  Schiffer,  Neue 
Zeit.  /.  Rub.  Zuck.  Ind.,  xxviii.,  167).  Some  new 
methods  for  the  analytical  determination  of  starch  have 
also  been  presented,  for  which  see  below. 

Perseit  has  held  a  rather  indefinite  place  with  regard 
to  the  better  studied  carbohydrates.  Fischer  found  that 
the  heptatomic  alcohol  derived  from  the  reduction  of 
manno-heptose  was  identical  with  the  natural  perseit, 
thus  establishing  its  synthesis.  By  reduction  with  hydro- 
iodic  acid  it  becomes  C7HI4,  called  heptin,  which  has 
been  found  to  be  identical  with  toluol-hexahydrin,  thus 
presenting  an  unexpected  transition  from  the  fatty  to  the 
benzene  hydrocarbons  (L.  Maquenne,  Compt.  Rend., 
cxiv.,  1066).  Perseit  is  optically  active  (lasvo-rotatory), 
Upon  addition  of  a  soluble  molybdate  to  its  watery  solu¬ 
tion  it  becomes  dextro-rotatory  (D.  Gernez,  Compt.  Rend., 
cxiv.,  480). 

Multi-rotation. 

The  well-known  property  of  many  sugars  to  exhibit  a 
different  degree  of  rotation  immediately  after  solution  in 
cold  water,  than  after  standing  some  hours,  has  been 
carefully  studied  for  several  sugars  not  previously  investi¬ 
gated  and  several  of  their  derivatives.  An  interesting 
observation  in  this  connection  was,  that  if  a  very 
small  amount  of  ammonia  be  added  to  such  a  solution 
the  multi-rotation  disappears.  o'i  grm.  of  ammonia 
suffices  to  produce  this  result,  and  a  larger  amount  even 
decreases  the  normal  rotation  (Tollens  and  Schulze,  Land. 
Versuch  Stat.,  xl.,  387). 

Analytical. 

With  regard  to  the  saccharimetric  coefficient  for  glucose 
the  suggestion  is  made  of  a  new  constant,  by  which  each 
degree  of  the  saccharimeter  should  represent  not  3-28 
grms.  of  anhydrous  dextrose  in  the  litre  as  at  present, 
since  this  is  based  on  the  specific  rotation  of  dextrose 
calculated  to  anhydrous  material.  In  place  of  this,  2-o6 
grms.  of  water-free  dextrose  in  the  litre  is  said  to  give  a 
rotation  of  one  degree,  and  should  be  the  true  sacchari¬ 
metric  constant  (L.  Grimbert,  four.  Prakt.  Chem.  [5], 
26,  253). 

For  the  determination  of  invert  sugar  by  Herzfeld’s 
method,  a  new  constant  for  small  quantites  of  sugar  has 
been  worked  out.  It  was  not  always  possible  to  use 
10  grms.  of  material  as  demanded  by  Herzfeld’s  method, 
nor  was  it  correct  to  use  5  grms.  of  material  and  multiply 


the  results  by  two.  A  new  table  for  5  grms.  has  been 
completed  (see  original  paper,  or  Chem.  Centralbl.,  1892, 
2,997).  By  the  method  of  least  squares  this  formula 
has  been  deduced,  *  indicating  copper  obtained.  Invert 
sugar  =  o'3 164  +  0 'oxoosq^+o'ooo, 003, 02ix2  (J. Baumann, 
Zeit.  Vereinf.  Ruben.  Ind.,  1892,  824). 

The  method  for  determining  dextrin  in  the  presence  of 
dextrose  and  maltose,  by  the  aCtion  of  mercuric  cyanide 
as  proposed  by  Wiley,  has  been  reviewed  by  treating  each 
of  the  substances  separately  with  mercuric  cyanide  in 
alkaline  solution.  It  was  found  that  when  the  aCtion  was 
continued  two  minutes,  the  rotatory  power  of  the  dextrose 
was  destroyed  and  that  of  the  maltose  much  reduced,  but 
that  of  the  dextrin  was  also  perceptibly  diminished  ;  which 
would  indicate  that  the  method  was  not  wholly  reliable 
(J.  A.  Wilson,  Chem.  News,  lxv.,  169). 

For  the  determination  of  sucrose,  dextrose,  and  levu- 
lose  in  mixture,  an  ingenious  combination  of  gravimetric 
and  optical  operations  has  been  proposed,  which,  accord¬ 
ing  to  the  author’s  results,  is  reliable.  A  solution  is 
carefully  prepared,  and  its  density  and  rotatory  power 
determined  ;  in  a  weighed  portion  the  amount  of  reducing 
sugar  is  determined  with  Fehling’s  solution  gravimetric- 
ally  :  another  weighed  portion  is  inverted,  and  the  total 
reducing  sugar  in  it  determined.  From  the  data  thus  ob¬ 
tained,  viz.,  rotation  and  reducing  sugar  before  and  after 
inversion,  can  be  calculated,  by  algebraic  formulae,  the 
amounts  Hof  each  of  the  sugars  present.  The  original 
paper  must  be  consulted  for  details  (F.  G.  Wiechmann, 
School  of  Mines  Quarterly,  xiii.,  No.  3;  Chem.  News, 
lxvi.,  237. 

Formulae  for  the  determination  of  sucrose  and  raffinose 
in  mixtures  are  proposed  as  follows: — S  =  KxA+K2B  and 
R=K3A — K4B,  in  which  A  and  B  are  the  diredt  and 
indirect  polarisations  of  normal  weights,  and  Kx,  K2,  K3, 
and  K4  are  temperature  coefficients  (Mehay,  “  Sucrerie 
Ind.  et  Coloniale,”  Chem.  Centralbl.,  1892,  i.  508). 

For  the  determination  of  starch  a  new  method  depends 
upon  (1)  the  solubility  of  starch  when  heated  with  sali¬ 
cylic  or  benzoic  acid  ;  (2)  the  rotation  of  polarised  light 
by  such  a  starch  solution ;  and  (3)  the  fadt  that  rotation 
is  proportional  to  the  quantity  of  starch.  A  weighed 
quantity  of  starch  (2-688  grms.  for  Laurent’s  polariscope) 
is  boiled  with  80 — 90  c.c.  water  and  o-4 — o’5  grm.  of 
salicylic  acid  forty  to  fifty  minutes,  filled  to  a  volume  of 
200  c.c.  with  addition  of  ammonia,  filtered,  and  polarised 
in  400  m.m.  tube.  The  reading  of  circular  degrees  cor¬ 
responds  to  percentages.  The  method  may  be  applied  to 
commercial  starch  or  potatoes,  or  similar  materials  (A. 
Baudry,  Chem.  Centralbl.,  1892,  i.,  339  and  5og). 

Another  method  for  determining  starch  is  to  invert  with 
dilute  nitric  acid  and  polarise  the  solution  ;  in  the  case 
of  cellular  tissues  the  starch  must  first  be  extradted  by 
boiling  with  oxalic  acid,  and  then  inverted  with  nitric  acid 
(Guichard,  Bull.  Soc.  Chim.  de  Paris,  [3],  vii,,554). 

1  Heat  Values,  &c. 

The  researches  of  Stohmann  and  Langbein  upon  the 
heat  values  of  the  carbohydrates,  which  have  been  ex¬ 
tended  over  considerable  time,  is  now  well  completed. 
Their  work  is  of  high  charadter,  but  too  extended  for  de¬ 
tails  in  this  space.  As  a  general  result  they  find  that 
isomers  give  approximately  the  same  values,  and  for 
homologous  series  the  different  members  have  a  fairly 
constant  difference.  The  heat  value  of  the  pentoses  is 
about  560  calories  ;  the  methyl-pentoses,  711 — 718  cal. ; 
hexoses,  672  cal.;  disaccharides,  i35i’5  cal.;  and  the 
polysaccharides  (starch,  &c.),  67775  cal.  (journ.  Prakt. 
Chem.  [2],  xlv.,  305.  , 

In  the  same  way  the  study  of  the  higher  alcohols 
shows  that  for  each  addition  of  CH20  in  the  homologous 
series,  there  is  a  constant  increase  of  113  cal.,  which, 
holds  true  of  the  synthetic  gluco-heptit  when  compared  1 
with  mannit  (J.  Fogh,  Compt.  Rend.,  cxiv.,  920. 
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THE  ANALYSIS  OF  IRON  AND  STEEL.* 
By  JOHN  PARRY,  F.C.S.,  and  J.  JAS.  MORGAN,  F.C.S. 

(Concluded  from  p.  296). 

Chromium. 

A  satisfactory  method  for  the  determination  of 
chromium  has  yet  to  be  devised.  In  the  methods  gene¬ 
rally  employed  the  iron  or  steel  is  dissolved  in  the  usual 
acids,  the  silica  separated  by  filtration,  and  the 
chromium,  together  with  the  iron,  precipitated  in  the 
filtrate  by  ammonia.  After  washing  and  drying,  the  pre¬ 
cipitate  is  mixed,  contained  in  a  platinum  crucible,  with 
five  times  its  weight  of  equal  portions  of  sodium  car¬ 
bonate  and  potassium  nitrate,  and  fused;  the  cold  fused 
mass  treated  with  water,  the  insoluble  oxide  of  iron  sepa¬ 
rated,  and  the  filtrate  acidulated  with  hydrochloric  acid, 
mixed  with  a  slight  excess  of  alcohol,  and  boiled,  whereby 
the  alkaline  chromate  is  reduced.  After  expelling  the 
excess  of  alcohol  a  slight  excess  of  ammonia  is  added, 
the  solution  boiled,  the  resulting  chromium  hydrate 
filtered  off,  washed,  ignited,  and  weighed  as  oxide  of 
chromium,  (Cr203),  which  contains  68-62  per  cent  of 
chromium.  Another  method  is  to  convert  the  chromium, 
contained  in  a  solution  as  peroxide,  into  chromic  acid,  by 
passing  a  current  of  chlorine  gas  through,  after  nearly 
neutralising  with  sodium  carbonate  and  adding  an  excess 
of  sodium  acetate.  Upon  boiling,  the  excess  of  chlorine 
is  driven  off  and  the  iron  precipitated,  the  latter  being 
separated  by  filtration.  The  chromic  acid  in  the  filtrate 
is  then  reduced  with  alcohol  and  hydrochloric  acid,  the 
chromium  precipitated  as  hydrate  with  ammonia,  and 
weighed  as  oxide.  Instead  of  precipitation  as  hydrate 
with  ammonia,  it  may  be  thrown  down  as  lead  chromate 
by  the  addition  of  lead  acetate. 

The  methods  in  which  the  solution  remaining  after  the 
separation  of  the  silica  is  employed  for  the  determination 
of  the  chromium,  do  not  furnish  accurate  results,  as  in 
the  majority  of  instances  a  portion  of  the  silica  obtained 
invariably  contains  an  insoluble  phosphate,  which  carries 
a  portion  of  the  chromium  along  with  it.  This  is  espe¬ 
cially  the  case  with  specimens  containing  notable  quan¬ 
tities  of  phosphorus. 

Another  method,  which  in  our  experience  has  given 
very  good  results,  is  as  follows  :  — One  or  two  grms.  of  the 
metal,  according  to  the  amount  of  the  chromium  pre¬ 
sumably  present,  contained  in  a  beaker,  is  dissolved  in  40 
to  50  c.c.  of  hydrochloric  acid,  and  the  solution  gently 
evaporated  to  dryness,  the  employment  of  an  excessive 
heat  being  carefully  guarded  against.  The  cakey  mass 
of  chlorides  is  now  broken  up  as  completely  as  possible 
and  removed  to  a  porcelain  dish,  while,  the  portions  still 
adhering  to  the  containing  vessel  are  dissolved  in  a  few 
drops  of  hydrochloric  acid,  the  resulting  solution  rinsed 
into  a  platinum  crucible  with  the  least  possible  quantity 
of  wash  water,  and  the  whole  evaporated  to  dryness.  To 
the  contents  of  the  platinum  crucible,  when  dry,  add  the 
mass  of  chlorides  contained  in  the  porcelain  dish,  and 
intimately  mix  the  whole  with  five  times  its  weight  of  a 
fusion  mixture  composed  of  equal  weights  of  sodium 
carbonate  and  potassium  nitrate. f  Place  a  cover  on  the 
crucible  and  fuse,  employing  at  first  a  gentle  heat,  but 
gradually  increasing  to  bright  redness,  for  half  an  hour, 
whereby  the  oxide  of  chromium  is  converted  into  alkaline 
chromate.  When  cold  the  crucible  is  placed  in  a  porce¬ 
lain  dish,  covered  with  water,  and  heated  until  the  fused 
mass  is  completely  detached,  when,  after  washing,  it  is 
withdrawn.  The  resulting  solution  is  mixed  with  a  few 
drops  of  alcohol,  heated  to  boiling  for  an  hour  or  so  to 
reduce  any  alkaline  manganate  present,  and  allowed  to 
stand  until  the  oxide  of  iron  has  settled.  Separate  the 
oxide  of  iron  by  filtration  through  a  double  Swedish 

*  From  Industries. 

.  1  If  the  solution  and  evaporation  be  effected  in  the  platinum  cru¬ 
cible,  this  will  be  unnecessary. 
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filter,  *and  wash  the  filter  well  with  hot  water.  The  fiN 
trate  is  now  acidulated  with  hydrochloric  acid,  excess  of 
alcohol  added,  and  the  solution  boiled  ;  this  results  in  the 
reduction  of  the  alkaline  chromate.  The  boiling  is  con¬ 
tinued  until  the  whole  of  the  alcohol  is  expelled,  and, 
when  this  is  effedted,  to  the  solution  add  the  slightest 
possible  excess  of  ammonia,  and  digest  at  a  gentle  heat 
until  the  supernatant  liquid  is  colourless.  Colled  the 
resulting  precipitate',  chromium  hydrate,  and  filter;  wash 
well,  dry,  ignite,  and  weigh  as  oxide  of  chromium  (Cr203), 
containing  68  62  per  cent  of  chromium. 

In  the  Chemical  News  some  time  ago  Messrs.  Arnold 
and  Hardy  described  a  method  in  which  the  chromium  is 
precipitated  as  a  phosphate  by  means  of  sodium  phos¬ 
phate.  The  authors  dispense  with  the  filtering  off  of 
the  iron  oxide  by  taking  a  portion  of  the  clear  extract  of 
the  fusion  equivalent  to  a  known  weight  of  the  metal. 
They  also  condemn  the  employment  of  alcohol  for 
reducing  the  chromate,  and  further  state  that  it  is  not 
essential. 

In  steel,  chromium  may  be  very  easily  estimated  by 
Galbraith’s  volumetric  method.  Two  or  three  grms.  are 
dissolved  in  dilute  sulphuric  acid  (1  to  6H20),  after  com¬ 
plete  solution  add  crystals  of  potassium  permanganate 
in  somewhat  slight  excess,  boil  quickly  until  the  pink 
colour  disappears,  and,  if  considered  necessary,  a  few 
more  crystals,  and  again  boil  ;  filter  from  precipitated 
manganese  oxide.  The  filtrate  contains  the  chromium 
as  chromic  acid.  Add  a  weighed  quantity  of  ferrous  sul¬ 
phate,  “or,  better,  dissolve  pure  iron  in  dilute  sulphuric 
acid  and  add  to  filtrate.”  Then  determine  the  excess  of 
iron  unoxidised  with  standard  bichromate  solution.  This 
quantity,  deducted  from  the  total  amount  used,  equals 
iron  oxidised  by  the  chromic  acid,  which,  multiplied  by 
0  3101  =  chromium  in  the  metal. 

Example.  —  Two  grms.  of  steel  dissolved  in  HC1, 
0'50  grm.  pure  iron  added  to  solution  iron  unoxidised 
0-175  grm.— 

0-50- 0-175  Xo-aioi  , 

— - LI — — £ - =  1-52970  chromium. 

2 

This  method  is  accurate,  and,  in  our  own  experience,  very 
reliable. 

Small  quantities  of  chromium  may  be  estimated  by 
comparing  the  green  colour  of  a  solution  containing  the 
metal  in  the  form  of  Cr03  with  a  standard  solution 
containing  a  known  quantity  of  chromium.  It  is  well 
known  that  chromium  considerably  modifies  the  value  of 
steel,  and  at  the  present  moment  it  seems  desirable  to 
occasionally  test  steels  for  this  element. 

Phosphorus. 

As  regards  the  determination  of  this  constituent  many 
so-called  “  rapid  ”  methods  have  been  published,  but  we 
are  not  aware  of  one  that  really  has  any  advantage, 
either  for  rapidity  or  simplicity,  over  the  one  we  described 
in  our  first  article.  Usually  the  percentage  of  phosphorus 
in  iron  varies  diredtly  with  the  character  and  kind  of  ore 
used.  Variations  in  blast-furnace  working,  leading  to 
irregular  reduction  of  silica  and  sulphur,  appear  to  have 
little  or  no  effedt  on  the  phosphorus  contained  in  the  ore, 
the  whole  of  which  pradiically  passes  into  the  iron, 
unless  a  very  crude  or  white  iron  is  made;  in  the  latter 
case  some  proportion  of  the  phosphorus  passes  into  the 
slag. 

Calcium ,  Magnesium,  Aluminium,  Nickel,  and  Cobalt. 

Aluminium,  calcium,  and  magnesium  are  sometimes 
given  in  the  analysis  of  iron  and  steel,  but  they  are 
seldom  looked  for,  with  the  exception  of  aluminium, 
which  has  recently  been  added  to  fused  malleable  iron 
and  steel  in  small  quantities,  and  is  said  to  improve  its 
quality,  as  also  to  facilitate  the  casting  of  the  metal  by 


*  Necessary  on  account  of  the  fine  state  of  division  in  which  the 
oxide  oi  iron  exists. 
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lowering  the  fusing  points,  thus  rendering  it  more  fluid, 
producing  sound  malleable  iron  castings  very  free  from 
honeycomb  and  blow-holes.  This,  however,  has  been 
questioned. 

Calcium  and  magnesium  may  be  determined  by  first 
freeing  the  original  acid  solution  of  the  metal  from  iron, 
aluminium,  and  manganese,  as  previously  described, 
evaporating  the  resulting  filtrate  to  a  very  small  bulk, 
exercising  extreme  care  to  avoid  dust,  &c.  (apt  to  contain 
both  calcium  and  magnesium),  rendering  alkaline  with 
ammonia,  precipitating  the  calcium  by  means  of  ammo¬ 
nium  oxalate,  and  boiling.  The  solution  is  filtered 
through  a  Swedish  filter,  thoroughly  washed,  transferred 
to  a  crucible,  and  the  precipitate  converted  by 
ignition  at  a  white  heat  into  calcium  oxide,  CaO,  in 
which  state  it  is  weighed.  CaO  contains  7i-43  Per  cent 
of  calcium  (Ca). 

To  the  filtrate  remaining  from  the  precipitation  of  the 
calcium,  contained  in  a  porcelain  dish,  add  some  nitric 
acid,  evaporate  to  dryness,  and  heat  strongly.  Repeat 
this  operation  two  or  three  times,  finally  dissolve  the  dry 
residue  in  water,  filter  if  necessary,  add  to  the  solution  a 
little  ammonium  chloride,  make  ammoniacal,*  add  excess 
of  ammonium  phosphate,  agitate  the  containing  vessel 
well,  and  allow  to  stand  in  the  cold  for  twenty-four 
hours.  Colledt  the  resulting  precipitate  of  ammonium- 
magnesium-phosphate  on  a  Swedish  filter,  wash  with 
water  containing  ammonia,  detach  as  completely  as  pos¬ 
sible  from  filter-paper,  ignite,  add  filter-ash,  and  weigh 
as  magnesium  pyrophosphate,  Mg2P207,  containing  2r62 
per  cent  of  magnesium. 

Determination  of  Aluminium. 

The  iron  and  alumina  are  precipitated  together  by 
ammonia  and  ammonium  acetate,  from  an  acid  solution 
of  the  metal,  as  in  the  determination  of  manganese,  the 
precipitate  transferred  to  a  silver  dish,  and  boiled  for 
some  time  with  a  strong  solution  of  pure  caustic  potash, 
the  insoluble  portion  fihered  off,  thoroughly  washed  with 
hot  water,  and  to  the  filtrate  hydrochloric  acid  is  care¬ 
fully  added  until  the  precipitate  alumina  formed  is  re¬ 
dissolved.  Neutralise  the  solution,  which  must  be  only 
slightly,  but  at  the  same  time  distinctly,  acid  with  am¬ 
monia,  and  precipitate  the  alumina  with  ammonium 
carbonate,  heat  to  boiling,  colledt  the  resulting  precipitate 
on  a  filter,  copiously  wash  with  water  until  free  from 
alkali,  ignite,  and  weigh  as  alumina  (A1203),  which  con¬ 
tains  53-40  per  cent  of  Al. 

As  great  difficulty  is  experienced  in  washing  out  the 
alkali,  it  is  advisable  to  dissolve  the  A1203,  after  weighing, 
and  re-precipitate.  This  method  is  not  suitable  for  the 
determination  of  small  quantities  of  alumina.  A  better 
method  is  to  partly  reduce  the  iron  to  the  ferrous  state 
(FeO) ;  on  treating  as  above  A1203  is  completely  precipi¬ 
tated,  together  with  a  small  excess  of  Fe203,  and  the 
alumina  is  thus  more  easily  separated  on  boiling  with 
potash.  Or,  if  the  amount  of  Fe203  be  very  small,  this 
latter  can  be  estimated  by  the  colorimetric  method,  and 
dedudted  from  the  total  weight  of  Fe203  and  A1203  pre¬ 
viously  weighed.  Or,  the  well-known  method  of  Stead’s 
may  be  used  in  lieu  of  the  methods  given  ;  but  in  our 
pradtice  we  find  the  second  of  the  foregoing  to  be  suffi¬ 
ciently  accurate. 

The  quantity  of  nickel  and  cobalt  contained  in  iron 
and  steel  are,  as  a  rule,  very  small.  For  the  determina¬ 
tion  of  the  metals,  the  filtrate  remaining  after  the  sepa¬ 
ration  of  the  silicon,  as  previously  described,  is  diluted 
to  a  large  volume,  cooled,  made  neutral  with  sodium 
carbonate,  the  iron  precipitated  by  the  addition  of  a  large 
excess  of  sodium  acetate,  the  solution  boiled  for  some 
time,  and  the  basic  acetate  of  iron  filtered  off.  According 
to  Crookes,  the  whole  of  the  nickel  and  cobalt  will  be 


*  A  little  tartaric  or  citric  acid  should  be  added  to  the  solution 
previous  to  the  addition  of  the  ammonia  and  ammonium  phos¬ 
phate,  to  prevent  the  precipitation  of  any  iron  or  alumina  accident¬ 
ally  present. 


contained  in  the  filtrate.  It  is,  however,  advisable  to 
dissolve  the  iron  precipitate  in  hydrochloric  acid,  and, 
after  diluting  largely  and  cooling,  to  neutralise  with 
sodium  carbonate,  re  precipitate  the  iron  with  sodium 
acetate,  boil,  and  filter,  adding  the  filtrate  to  that  re- 
maining  from  the  first  precipitation.  The  volume  of 
these  mixed  filtrates  is  considerably  reduced  by  evapora- 
tion,  after  which  it  is  made  ammoniacal,  ammonium 
sulphide  added,  the  mouth  of  the  containing  vessel 
closed,  and  allowed  to  stand  in  a  warm  place  for  twenty- 
four  hours. 

The  resulting  precipitate  of  nickel,  cobalt,  and  perhaps 
manganese,  sulphides,  are  colledted,  digested  in  acetic 
acid  to  dissolve  the  manganese  sulphide,  and  the  residual 
sulphides  washed,  dried,  and  weighed.  (For  the  method 
of  separating  the  two  metals,  which  is  very  complicated, 
see  Dittmar’s  “  Quan.  -Chem.  Analysis,”  pp.  106  to  in.) 

The  methods  herein  described  for  the  determination  of 
chromium,  titanium,  arsenic,  tungsten,  &c.,  although 
the  simplest  and  most  rapid  known  to  us,  in  a  measure 
fail  to  meet  the  wants  of  the  steel  or  ironworks’  chemist, 
as,  on  account  of  the  time  consumed,  regular  daily  deter¬ 
minations,  as  in  the  case  of  silicon,  carbon,  sulphur,  &c., 
cannot  be  made.  Naturally  the  steel-works’  chemist 
rarely  looks  for  these  constituents,  although  it  is  very 
probable  that  these  may  often  be  present  in  iron  and  steel. 
Theiefore  the  opportunities  are  few  of  comparing  such 
analyses  with  the  working  of  the  metal,  of  fixing  any 
limit  as  regards  the  maximum  quantities  of  these  allow¬ 
able  in  steel  or  iron,  or  of  determining  to  what  degree  the 
behaviour  of  the  metal  is  affedted  when  these  are  present 
in  varying  proportions. 

Such  methods  would  undoubtedly  prove  of  incalculable 
value,  but  unfortunately  they  have  yet  to  be  devised,  and 
until  they  are  we  are  afraid  the  determination  of  the 
titanium,  chromium,  See.,  as  generally  performed,  will 
not  prove  of  much  real  use. 


THE  CHEMICO-LEGAL  EXAMINATION  OF 
STAINS  SUSPECTED  AS  CONTAINING  BLOOD. 

By  H.  STRUVE. 


It  was  not  my  purpose  to  give  an  opinion  on  the 
chemicolegal  examination  of  suspedted  blood  spots, 
since  I  am  at  piesent  engaged  with  the  collation  of  my 
nearly  twenty-five  years’  experience  as  expert  for  judicial 
chemistry  to  the  Caucasian  Civil  Medical  authorities— a 
task  which  will  still  engage  me  for  some  months.  If  I, 
nevertheless,  enter  upon  this  question  my  inducement  lies 
in  Pi  of.  G.  Janecek's  pamphlet  on  the  limits  of  scope  of 
the  spectrum  of  haematin  and  the  haemine  crystals  as  evi¬ 
dence  of  the  presence  of  blood. 

On  the  observations  and  fadts  recorded  by  Janecek,  I 
must  simply  declare  that  he  has  attributed  to  slight,  un¬ 
important,  and,  in  part,  incorredt,  observations  a  weight 
in  the  chemico  legal  decision  on  blood  spots  which  they 
by  no  means  deserve.  This  reply  would  be  somewhat 
short  and  condemnatory,  and  therefore  not  demonstrative 
and  convincing.  On  this  account  I  think  it  justifiable  to 
deal  more  in  detail  with  the  fadts  communicated  by 
Janecek. 

The  chemico-legal  diagnosis  of  suspicious  spots  as  to 
the  presence  of  blood  is  often  submitted  by  the  Courts  to 
experts,*  both  as  regards  spots  which  are  without  doubt 
occasioned  by  blood,  and  of  such  minuteness  as  to 
be  merely  recognised  with  the  lens.  In  such  cases,  the 
judges  in  most  cases  call  for  a  definite  reply  to  the  three 
following  questions  : — 

1.  Are  the  suspedted  spots  due  to  blood  ? 

*  We  believe  that  in  Russia  experts  are  not  *'  called  ”  respectively 
for  the  prosecution  and  the  defence,  but  are  consulted  by  the  Courts. 
—Etl.  C.  N. 
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2.  If  to  blood,  is  it  human  blood,  or  the  blood  of  some 
other  animal  ? 

3.  If  blood  is  present,  how  old  is  the  spot  ? 

These  three  questions  are  the  most  usual,  and  to  them 
the  expert,  according  to  the  present  state  of  our  know¬ 
ledge,  can  only  reply  that  the  spots  submitted  for  exam¬ 
ination  are  really  blood  spots  or  not ;  if  blood,  whether  it 
has  come  from  mammals,  birds,  or  fishes.  He  cannot 
and  must  not  go  further,  since  we  have  not  sufficiently 
well-founded  facts  for  a  certain  diagnosis  of  the  blood  of 
different  mammalia  to  admit  of  a  definite  reply,  and  con¬ 
jectures  and  probabilities  are  here  inadmissible. 

The  limits  of  the  diagnosis  of  blood  spots  are  clearly 
defined.  The  expert  in  his  decision  must  remain  purely 
objective,  and  leave  all  further  inferences  to  thejudges.* 

The  expert  must  uphold  the  results  of  his  investiga¬ 
tions  with  calmness  and  confidence  ;  he  has  then  ful- 
filled  his  task. 

Among  the  blood  stains  which  are  laid  before  the  ex¬ 
pert  for  decision  there  belong  those  small  spots  which 
are  often  encountered  on  linen,  clothing,  and  other  ob¬ 
jects.  They  are  to  be  regarded  as  produced  by  the  excre¬ 
tions  of  those  parasitical  animals  which  more  or  less  fre¬ 
quently  beset  and  annoy  human  beings,  especially  the 
lowest  classes.  These  spots  are  very  characteristically 
distinguished  by  their  outward  aspect,  and  can  scarcely 
be  mistaken  for  true  blood  spots.  Among  such  stains  we 
might  include  the  dirt-spots  of  the  common  house  fly, 
especially  as,  on  suitable  treatment,  they  display,  accor¬ 
ding  to  Janecek,  not  merely  the  spectrum  of  haematin  and 
of  reduced  hasmatin  with  a  quite  peculiar  intensity,  but 
readily  give  haemine  crystals. 

Janecek  assumes  a  peculiar  blood-pigment  in  the  excre¬ 
ments  of  flies,  and  hints  at  its  possible  connection  with 
the  myohaematin  found  by  McMunn  in  the  muscles  of  in¬ 
vertebrates,  and  especially  of  inseCts.  These  faCts  com¬ 
pletely  clash  with  my  experience.  Years  ago  I  undertook 
a  series  of  experiments  to  which  I  was  led  by  the  pheno¬ 
menon  that  if  a  fly  is  crushed  a  red  spot  is  frequently  ob¬ 
tained,  occasioned  by  the  colouring-matter  of  the  eyes.  I 
was  particularly  interested  by  this  pigment,  but  on  treating 
it  with  sodium  chloride  and  acetic  acid  no  crystals  of 
haemine  were  obtained.  Other  parts  of  the  bodies  of  flies 
were  often  examined  in  the  same  manner,  but  there  was 
no  trace  of  crystals. 

Not  only  flies,  but  spiders,  were  taken  in  hand,  which 
had  partly  been  fed  for  months  under  glass  bells  and  had 
partly  lived  at  large  in  the  room.  Their  excreta  were 
collected  in  sufficient  quantity;  it  was  not  found  possible 
to  obtain  from  them  crystals  of  haemine,  but  the  reactions 
of  uric  acid  succeeded  beautifully. 

These  experiments  were  concluded,  laid  aside,  and  for¬ 
gotten,  but  were  revived  on  reading  Janecek’s  memoir. 
Still  they  were  not  decisive  enough  for  the  basis  of  my 
opinion.  For  this  reason  I  used  the  opportunity,  when 
spending  this  summer  in  Tiflis,  in  spite  of  the  unusual 
heat  and  of  the  cholera  epidemic,  to  make  a  further  series 
of  experiments  relative  to  this  question, 

There  was  an  excessive  quantity  of  flies,!  so  that  I  could 
observe  them  as  regards  their  diet  and  their  excreta  even 
more  than  was  either  necessary  or  pleasant.  It  appeared 
that  the  fly  dirt  was  always  modified  by  the  substances 
which  the  flies  had  obtained  for  food.  This  was  especi¬ 
ally  distinct  with  foods  distinguished  by  a  characteristic 
colour.  If  solutions  of  magenta,  methylene-blue,  or 
eosine  were  introduced  into  their  food,  these  colours  could 
be  more  or  less  distinctly  recognised  in  the  excreta  even 
with  a  lens.  Aniline  ink  was  not  rejected  by  the  flies,  as 
they  are  not  seleCt  in  their  diet,  If  saccharine  juices  were 
offered  them  the  excreta  were  adhesive,  their  colour  was 
brownish,  and  the  presence  of  sugar  was  detected  in  them 

*  This  prudent  rule  cannot  be  maintained  under  the  English 
system  of  examination  and  cross-examination,  which  treats  the  ex¬ 
pert  as  a  partisan. — Ed.  C.  N. 

t  This  observation  refutes  the  assertion  sometimes  made,  that  | 
Hies  leave  any  district  on  the  outbreak  of  epidemics. — Ed.  C.  N.  1 
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by  means  of  Fehling’s  reaction.  If  flies  were  fed  with 
solutions  of  blood,  the  excreta  were  darker,  of  a  brownish 
red,  and  minute  portions,  if  heated  in  the  usual  manner 
with  sodium  chloride  and  glacial  acetic  acid,  showed  the 
characteristic  crystals  of  haemine.  All  attempts  to  detect 
uric  acid  in  these  excreta  gave  negative  results. 

From  these  observations  I  conclude  that  blood  pigment 
can  be  found  in  the  excreta  of  flies  only  if  they  have  had 
the  opportunity  of  feeding  on  blood,  but  not  otherwise. 

I  was  still  not  content  with  these  experiments,  but 
wished  to  convince  myself  in  general  whether  flies  con¬ 
tain  a  pigment  which  may  be  even  approximately  com¬ 
pared  in  its  properties  to  blood  pigment. 

In  order  to  obtain  the  necessary  material,  a  number  of 
dead  flies,  more  or  less  thoroughly  desiccated,  were 
treated  in  a  glass  flask  with  alcohol  (70  per  cent)  at  the 
temperature  of  a  dwelling  room.  The  alcohol  gradually 
assumed  a  faint  yellowish  colour;  it  was  filtered  off  and 
submitted  to  distillation.  This  extraction  was  repeated 
until  it  no  longer  became  visibly  coloured.  On  distilla¬ 
tion,  the  extracts  appeared  more  decidedly  yellow,  but  on 
speCtroscopic  examination  no  absorption  bands  were 
recognised. 

The  residual  flies  were  then  shaken  out  with  ammo- 
niacal  alcohol.  There  ensued  very  slowly  a  more  decided 
colouration  of  the  solution,  which  gradually  became 
stronger.  Nevertheless,  such  solutions,  even  when  con¬ 
centrated  by  distillation,  showed  no  absorption  bands. 
On  further  evaporation,  such  solutions  became  turbid  from 
small  particles  of  fat,  which  could  be  afterwards  removed 
by  shaking  out  with  ether.  The  residual  aqueous  solution 
had  a  brownish  colour,  and  an  acid  reaction.  On  com¬ 
plete  evaporation  they  left  a  brown  residue,  soluble  in 
water,  which  became  carbonised  at  higher  temperatures, 
leaving  a  rather  sparingly  combustible  carbon.  Chlorine, 
sulphuric  acid,  and  alkalis  could  be  detected  in  the  ash, 
but  lime,  ferric  oxide,  and  phosphoric  acid  were  entirely 
absent.  I  have  not  been  able  to  make  a  more  complete 
examination  of  these  extractive  substances,  partly  from 
insufficiency  of  material,  partly  because  it  would  have  re¬ 
quired  too  much  time. 

In  conclusion,  I  add  that  if  we  call  to  mind  that  the 
blood  pigments  are  partially  soluble  in  alcohol  at  70  per 
cent,  but  entirely  in  ammoniacal  alcohol,  and  that  such 
solutions  on  sufficient  concentration  are  distinguished  by 
characteristic  absorption  bands,  we  must  infer  that  in  the 
flies  which  I  examined  no  pigments  are  present  compar¬ 
able  in  their  properties  with  the  well-known  colouring- 
matters  of  the  blood. — Zeitschrift  fur  Aualytische  Chemie. 


THE  DETERMINATION  OF  BORON. 

By  HENRI  MOISSAN. 

At  the  outset  of  our  researches  on  boron  and  its  com¬ 
pounds,  we  were  led  to  re-examine  the  different  methods 
of  determining  boron.  That  which  gave  the  best  results 
and  presented  the  most  general  applicability  is  the  method 
of  Gooch,  founded  upon  the  aCtion  of  methylic  alcohol 
upon  boric  acid.  We  have  modified  this  process  so  as  to 
render  it  more  expeditious  and  to  avoid  the  errors  due  to 
the  evaporation  of  small  quantities  of  boric  acid. 

Theory  of  the  Determination. 

The  boron  must  previously  be  brought  to  the  state  of 
boric  acid.  This  can  be  most  generally  effected  by  treat¬ 
ing  the  substance  under  examination  in  a  sealed  tube. 
The  mixture  of  boric  and  nitric  acids  is  introduced  into  a 
flask.  The  boric  acid  is  conducted  away  by  pure  methylic 
alcohol,  and  the  liquid  mixture  is  condensed  in  a 
Bohemian  glass.  The  vapours  are  absorbed  in  ammonia, 
which  is  added  to  the  liquid  in  the  Bohemian  glass  after 
distillation.  The  liquid  is  poured  upon  a  known  weight 
of  pure  hydrated  lime,  weighed  previously  in  the  anhy- 
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drous  condition,  and  contained  in  a  platinum  crucible. 
After  remaining  in  contadt  for  a  quarter  of  an  hour,  it  is 
evaporated  on  the  water-bath  at  a  temperature  bordering 
upon  70°.  It  is  then  calcined,  and  weighed  again  as  cal¬ 
cium  borate.  The  increase  of  weight  shows  the  boric 
anhydride.  A  simple  calculation  indicates  the  quantity 
of  boron. 

The  evaporation  on  the  water-bath  is  rather  tedious, 
and  requires  to  be  carefully  watched.  The  mass  is  then 
dried  at  a  gradually  increasing  temperature,  and  the 
crucible  is  ignited  before  the  blast,  at  first  covered  with 
its  lid  and  then  open.  The  refrigeration  is  effected  over 
quicklime  in  a  desiccator. 

The  lime  employed  in  this  process  must  be  prepared  in 
the  crucible  itself,  and  in  a  special  manner.  Pure  calcium 
nitrate  is  ignited  so  as  not  to  effedt  entire  decomposition 
and  to  produce  a  basic  nitrate  easy  to  manipulate  and  to 
preserve.  This  compound  is  converted  into  quicklime  by 
strong  ignition  when  required.  It  is  necessary  to  ascer¬ 
tain  that  the  crucible  contains  nothing  but  quicklime, 
which  is  known  by  the  constancy  of  its  weight  after 
several  ignitions.  A  large  excess  of  lime  must  be  used. 
To  o‘5  grm.  boric  acid  the  author’s  crucible  contained 
from  8  to  10  grms.  of  lime. — Comptes  Rendiis. 


RESEARCHES  ON  COBALT. 
By  HUGO  REMMLER  . 


The  author  studies  the  question  whether  metallic  cobalt 
purified  according  to  the  ordinary  methods,  is  a  unitary 
body  ? 

Induced  by  the  observation  that,  contrary  to  the  state¬ 
ments  of  the  text-books,  aqueous  ammonia  has  a  solvent 
a&ion  upon  recently  precipitated  cobalt  hydroxide,  the 
author  has  endeavoured  to  bring  carefully  purified  cobalt 
material  into  solution  by  the  slow  fractionated  adtion  of 
ammonia  upon  cobalt  hydroxide,  and  to  determine  the 
atomic  weights  of  the  metals  found  present  in  the  suc¬ 
cessive  solutions. 

The  author  was  especially  concerned  to  establish,  by 
means  of  an  extended  and  connected  series  of  experi¬ 
ments,  whether  the  material  used  for  the  determination 
of  atomic  weights — or  at  least  a  part  of  it— was  abso¬ 
lutely  homogeneous ;  that  is  to  say,  whether  all  the 
fractions  of  the  material,  or  a  larger  number  of  successive 
fractions,  had  the  same  combining  weight  for  the  element 
in  question. 

From  1200  grms.  cobaltous  chloride,  dissolved  in 
water,  cobalt  hydroxide  was  precipitated  by  means  of 
bromine  water  and  potassa-lye.  It  was  freed  from  every 
trace  of  potassium  chloride  by  careful  decantation  and 
washing.  The  cobalt  hydroxide  was  precipitated  in  two 
flasks,  and  the  entire  mass  was  treated  with  10  litres  of 
ammonia,  being  frequently  shaken.  In  this  manner 
25  ammoniacal  extracts  were  obtained. 

The  residues,  on  evaporating  down  these  extracts, 
were  all  worked  up  in  exactly  the  same  manner.  They 
were  dissolved  in  hydrochloric  acid  precipitated  with 
hydrogen  sulphide,  and  after  filtration  they  were  precipi¬ 
tated  with  ammonium  sulphide  from  an  ammoniacal 
solution  in  presence  of  ammonium  chloride. 

The  sulphides  thus  obtained  were  treated  with  4  per 
cent,  and  afterwards  with  7  per  cent,  hydrochloric  acid, 
until  the  iron  reaction  disappeared,  and  were  finally  dis¬ 
solved  in  aqua-regia.  After  neutralising  with  potassa-lye 
and  acidifying  with  acetic  acid,  the  cobalt  was  precipi¬ 
tated  with  potassium  chloride  and  sodium  nitrite.  The 
cobalt  salt  was  again  subjected  to  the  purification  just 
described  by  solution  in  aqua-regia,  treatment  with 
hydrogen  sulphide,  precipitation  with  ammonium 
sulphide,  and  washing  the  sulphide  with  hydrochloric 
acid.  Lastly,  the  cobalt  sulphide  was  dissolved  in  aqua- 
regia,  the  solution  evaporated  down,  the  residue  taken  up 


in  water,  the  liquid  freed  from  sulphur  by  filtration,  and 
evaporated  down  with  an  excess  of  ammonia  in  order  to 
convert  any  sulphuric  acid  into  ammonium  sulphate.  The 
residue  was  ignited,  and  the  cobalto-cobaltic  oxide  ob. 
tained  was  three  times  dissolved  in  hydrochloric  acid, 
evaporated  down  with  excess  of  ammonia,  and  ignited. 
Finally,  the  cobaltous  chloride  was  converted  into 
cobalto-cobaltic  oxide  by  evaporation  with  nitric  acid  and 
ignition,  and  this  was  then  submitted  to  examination. 

The  method  which  the  author  used  for  the  determina¬ 
tion  of  the  atomic  weight  was  essentially  that  pursued 
by  Russell  (Journ.  Chan.  Soc.  [2],  1,  51),  and  afterwards 
by  Zimmermann  ( Liebig's  Annalen,  232’  394). 

In  it  the  cobalt  oxides,  formed  by  the  ignition  of  cobalt 
compounds  in  the  air,  are  first  converted  into  cobaltous 
oxide  by  ignition  in  indifferent  gases,  and  the  latter  is 
then  reduced  to  metal  by  means  of  hydrogen.  From  the 
loss  of  weight  of  the  substance  used  on  the  reduction  of 
the  cobaltous  oxide  to  metallic  cobalt,  there  results  the 
atomic  weight  of  the  metal  referred  to  oxygen  (0  =  i6). 

The  first  seven  extracts  were  made  with  ammonia  of 
different  strengths  and  different  durations  of  adlion ;  the 
extracts  8  to  25  were  obtained  by  treatment  with  ammo¬ 
nia  of  sp.  gr.  0-960;  the  digestion  in  8,  9,  and  10  being 
carried  on,  is  each  for  eight  days,  and  in  the  remaining 
extracls  for  ten  days  each.  The  determination  of  the 
fractions  thus  obtained  yielded  the  following  values  for 
the  atomic  weight  of  cobalt  : — 


Fradtion. 


Atomic  weight. 


2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 

16 

r7 

18 

19 

20 

21 

22 

23 

24 

25 


59  53 
5879 
58-92 
5878 
58-72 
58-67 

58-38 

58-48 

5830 

58-37 

58-60 

58-51 

58-65 

58-83 

58-79 

58-86 

58-52 

58-53 

58-65 

5877 

5878 

58-44 

58-53 

58-48 


To  check  the  accuracy  of  the  determinations  of  the 
atomic  weights  of  the  twenty-four  cobalt  proportions,  the 
atomic  weights  of  three  fractions  seletfted  at  hazard  were 
determined  in  duplicate,  whereby  results  were  obtained 
which  differed  from  each  other  at  most  only  in  the  second 
decimal  places. 

No  determination  of  the  atomic  weight  of  fraffion 
No.  1  was  made,  as  the  quantity  of  cobalto-cobaltic  oxide 
obtained  was  too  small. 

From  the  above  table  it  is  apparent  that  the  cobalt 
metals  occurring  in  the  different  fractions  between  58-9 
and  58-3,  and  their  difference  according  to  the  check 
experiments,  cannot  be  due  to  analytical  error. 

The  author  gives  various  causes  for  the  striking  phe¬ 
nomenon  that  from  the  2nd  to  the  10th  fraction  the  values 
decrease,  and  then  from  fraction  10  to  18  or  19  increase 
with  tolerable  regularity,  and  then  again  become  smaller. 

Since  the  material,  as  it  appears  from  the  investigation, 
is  not  homogeneous,  the  hydroxide  may  be  attacked  by 
ammonia  differently,  according  to  differences  of  tem¬ 
perature  such  as  occur  in  the  course  of  a  year,  In  a 
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mixture  of  two  hydroxides,  one  constituent  may  have  a 
different  solubility  in  the  solvent  used  than  in  a  solution 
of  the  second  constituent  in  the  same  solvent. 

The  author  arrives  consequently  at  the  same  conclusion 
as  Gerhardt  Kruss  and  F.  W.  Schmidt,  that  cobalt  care¬ 
fully  purified  by  known  methods  is  not  a  unitary  sub¬ 
stance. —  Zeit.  Anorgan.  Chetnie,  ii . ,  442;  Zeit.  Anal. 
Chemie,  xxxii.,  273. 


IRON  AND  ALUMINIUM  IN  BONE-BLACK: 
Their  Quantitative  Determination. 

By  Dr.  F.  G.  WIECHMANN,  Columbia  College,  New  York. 


The  determination  of  iron  and  aluminium  in  bone-black 
has  thus  far  been  commonly  effected  by  the  so-called 
ammonia-acetate  method,  which,  until  quite  recently, 
has  also  been  the  favourite  method  employed  for  the 
determination  of  the  constituents  mentioned  in  mineral 
phosphates. 

As  this  method,  however,  is  open  to  serious  obje&ions, 
it  was  decided  to  test  its  accuracy,  and  to  compare  the 
results  obtained  with  those  yielded,  respectively,  by  the 
method  of  E.  Glaser  ( Zeitsch .  Angew.  Chemie,  1889,  p. 
636J  and  by  the  combination  of  Glaser’s  method  with 
that  of  A.  Stutzer  ( Zeitsch .  Angew.  Chemie,  1890,  p.  43), 
first  suggested  by  R.  Jones  ( Chemiker  Zeitung,  1890,  p. 
269)  for  the  analysis  of  fertilisers. 

For  valuable  analytical  work  performed  in  this  con- 
nedtion,  the  writer’s  thanks  are  due  to  his  assistant,  Mr. 
E.  C.  Brainerd. 

The  schemes  of  analysis  used  in  this  investigation  are 
minutely  given  in  the  following  directions  : — 

Method  I. — Acetate  of  Ammonia  Process. 

(This  method  is  based  on  the  solubility  of  calcium 
phosphate  in  acetic  acid,  and  on  the  insolubility  of  the 
phosphates  of  iron  and  aluminium  in  this  medium). 

1.  Powder  sample.  2.  Dry  thoroughly.  3.  Weigh 
out  3'o  grms.  4.  Dissolve  in  distilled  water  4-  25  c.c. 
HC1  (cone.),  boiling  gently  for  one  hour.  5.  Filter.  6. 
Wash  residue  on  filter  until  the  wash-water  no  longer 
reads  for  Cl  with  AgN03.  7.  Add  excess  of  BaCl2,  boil 
till  BaS04  is  granular.  8.  Filter.  9.  Wash  the  BaS04 
on  the  filter  till  no  more  reaction  for  Cl  with  AgN03.  10. 
To  filtrate  and  wash-waters  combined  add  NH4OH  until 
the  precipitate  formed  begins  to  appear  permanent,  and 
boil.  11.  Then  add  acetic  acid  to  pronounced  acid  re¬ 
action.  12.  Filter.  13.  Wash  the  precipitate  well.  14. 
Dry,  ignite,  weigh.  15.  Regard  the  precipitate  as 
FeP04  4-  A1P04,  calculate  to  Fe203  +  A1203,  and  so 
report. 

Method  II. — Glaser's  Method. 

(In  this  process  the  calcium  is  removed  from  an 
alcoholic  solution  by  means  of  sulphuric  acid  before  the 
precipitation  of  the  iron  and  aluminium  is  effected). 

1.  Powder  sample.  2.  Dry  thoroughly.  3.  Weigh  out 
5‘o  grms.  4.  Dissolve  in  distilled  H20  +  30  c.c.  HC1 
(conc.)  +  io  c.c.  HN03  (cone.).  5.  Make  the  solution  up 
to  500  c.c.  with  distilled  water.  6.  Filter.  7.  Of  the 
filtrate  take  100  c.c.  (equal  to  I'oo  grm.),  place  in  a  250 
c.c.  flask,  add  25  c.c.  H2S04  (cone.).  Shake  frequently, 
and  allow  to  stand  for  five  minutes.  8.  Add  absolute 
ethyl  alcohol,  cool,  fill  up  to  the  mark  with  alcohol,  and 
shake  well.  9.  As  volume  contraction  will  take  place, 
fill  up  to  the  mark  repeatedly  with  alcohol,  and  shake 
each  time.  Continue  this  filling  up  to  the  mark  until  no 
more  contraction  takes  place.  10.  Allow  the  solution  to 
stand  for  twelve  hours.  11.  Filter.  12.  Of  the  filtrate 
take  100  c.c.  (  =  o‘4  grm.),  place  in  a  large  platinum  dish 
on  a  water-bath,  and  heat  until  all  the  alcohol  is  removed. 
13.  Wash  the  remaining  solution  into  a  beaker  with  50 
c.c.  of  distilled  water.  14.  Heat  to  boiling,  and  then  re- 


311 

move  the  flame.  15.  Add  NH4OH  very  carefully  to 
alkaline  reaction.  16.  Boil  until  the  ammonia  is  com¬ 
pletely  expelled.  17.  Filter.  18.  Wash  the  precipitate 
thoroughly  with  boiling  distilled  water.  19.  Dry, 
incinerate,  weigh.  20.  Regard  the  precipitate  as 
FeP04  4-  A1P04,  calculate  to  Fe203  4-  A1203,  and  so 
report. 

Method  III. — Combination  of  the  Methods  of  Glaser  and 

Stutzer. 

(Stutzer’s  method  consists  essentially  in  precipitating 
the  iron  and  aluminium,  principally  as  phosphates,  in  a 
solution  of  ammonium  acetate  ;  treating  this  precipitate 
with  a  solution  of  ammonium  molybdate  to  remove  the 
phosphoric  acid  as  phospho-ammonium  molybdate  ;  filter¬ 
ing  out  this  precipitate,  and  in  the  resulting  filtrate  pre¬ 
cipitating  the  iron  and  aluminium  as  hydrates,  by  ammo¬ 
nium  hydrate  ;  drying  and  igniting  this  precipitate, 
weighing  it  as  Fe2034- A1203,  and  reporting  it  as  such). 

The  following  scheme,  it  is  believed,  offers  all  the 
advantages  of  both  the  Glaser  and  the  Stutzer  methods. 

Proceed  exactly  as  in  Method  II.,  up  to  and  inclusive 
of  section  No.  18.  Then  continue  as  follows  : — 

1.  Place  filter  and  contents  in  a  beaker  which  contains 
150  c.c.  molybdic  solution*  at  a  temperature  of  about  40° 
C.  2.  Keep  the  mixture  at  a  temperature  of  about  63°  C. 
for  from  twelve  to  fifteen  hours.  3.  Filter  out  the 
precipitate.  4.  Wash  the  precipitate  thoroughly  with 
NH4N03  solution  (1 :  10).  5.  To  filtrate  add  NH4OH  till 

it  is  well  alkaline.  6.  Heat  for  two  or  three  hours  over  a 
gentle  flame,  replacing  any  loss  by  evaporation  by  the 
addition  of  water  and  ammonic  hydrate.  7.  Filter  out 
the  precipitate.  8.  Dissolve  this  precipitate  from  the 
filter  with  HC1.  9.  Precipitate  with  NH4OH,  and  boil 
out  all  free  ammonia.  10.  Filter.  11.  Wash  precipitate, 
dry,  incinerate,  and  weigh.  12.  Regard  the  precipitate 
as  Fe2034- A1203,  and  so  report. 

The  mixture  on  which  these  three  methods  were  tested 
consisted  of — 


Tri-calcic  phosphate  . 2o’oo  grms. 

Aluminium  sulphate  .  o’io  ,, 

Ferrous  sulphate .  010  ,, 


These  amounts  of  the  sulphates  of  iron  and  aluminium 
corresponded  to  o-f>7  per  cent  of  Fe203-f  A1203,  as  was 
ascertained  by  analysis. 

The  mixture  was  dissolved  in  H20  4-HC1,  and  made  up 
to  500  c.c.  24  75  c.c.  of  this  solution  contain  100  grm. 
of  the  dry  substance. 

In  method  I.,  used  3^00  grms.  ;  in  Method  II.,  100 
grm.  ;  in  Method  III.,  used  i-oo  grm.  of  the  “  dry  sub- 
stance”  for  analysis. 

Results  of  Analysis. 

Method. 

- - f— - > 

I.  II.  III. 

Per  cent.  Per  cent.  Per  cent. 

Fe203  I  Present  ..  ..  0-67  0-67  0-67 

4-  A1203  j  Found  ..  ..  056  o'6o  0-63 

Method  I.  has  evidently  yielded  the  least  satisfa&ory 
result. 

Examining  into  its  merits,  it  is  readily  seen  that  this 
method,  as  previously  stated,  is  open  to  several  serious 
objections  :  phosphate  of  aluminium  is  quite  soluble  in  an 
excess  of  acetic  acid;  the  precipitate  of  the  phosphates 
of  iron  and  aluminium  is  very  apt  to  carry  with  it  some  of 
the  calcium  salt  ;  the  precipitate  of  the  iron  and  alu¬ 
minium  obtained  is  not  necessarily  pure  normal  orthc- 
phosphate  ;  and,  finally,  there  is  a  great  risk  of  intro- 

*  Dissolve  100  grms.  molybdic  acid  in  40  grms.,  or  417  c.c.  of 
ammonium  hydrate  (sp.gr.  o'q6),  and  pour  the  solution  thus  obtained 
into  1500  grms.,  or  1250  c.c.,  of  nitric  acid  (sp.  gr.  Vzo).  Keep  in  a 
warm  place  for  several  days,  decant  the  solution  from  any  sediment 
and  preserve  in  glass-stoppered  vessel. 
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ducing  an  error  in  calculating  the  combined  phosphates 
of  iron  and  aluminium  over  to  the  sesquioxides.j 

The  molecular  masses  of  the  compounds  concerned 
are  : — 

FeP04  =  15 1 
AIPO4  =  1 22 
Fe203  =  160 
A1203  =  102 

If  the  constituents,  the  iron  and  the  aluminium  phos¬ 
phates,  occur  in  the  precipitate  in  the  proportion  of  their 
respective  molecular  masses,  i.e.,  15 1  :  122,  no  error  will 
be  committed  in  assigning  to  this  precipitate  of  the  mixed 
phosphates  the  formulas  (FeP04+ A1P04),  and  calculating 
to  Fe203,  as  is  shown  by  the  following  example.  Assume 
the  composition  of  the  precipitate  to  be — 

FeP04  =  oi5i 
A1P04  =  0*122 


FeP04+AlP04- 0-273 

Calculating  the  combined  phosphates  over  to  the  com¬ 
bined  oxides — 

2(FeP04+ A1P04) :  (Fe2034~  A1203) :: .  273  •  % 

546  :  262  :: .  273 : 

x  =  0-131 

i.e.,  (Fe2034-A5203)  =  0-131 

Calculating  the  FeP04  and  the  A1P04  separately  over 
to  their  respective  oxide,  and  then  adding  them — 

2FeP04  :  Fe203  ::  0-151  :  x 
302  :  160  ::  0-151  :  * 

*=0-080  Fe203 
2A1P04  :  A1203  ::  0-122  :  * 

244  :  102  y.  0*122  t  x 

x  =  0-051  A1203 

0-0800  Fe203 
0-0510  A1203 


0-1310  Fe203-f  A1203, 

which  is  identical  with  the  value  previously  obtained.  If, 
however,  the  iron  phosphate  and  the  aluminium  phos¬ 
phate  are  present  in  a  proportion  different  from  the  one 
assumed  in  the  above  example,  the  result  obtained  by 
calculating  their  combined  weight  to  combined  oxides  is 
wrong.  It  will  be  too  high  or  too  low,  accordingly  as  the 
iron  or  the  aluminium  phosphate  predominates. 

Example. —  Assume  that  the  combined  phosphates 
weighed  exactly  the  same  as  before  =  0*273  grm.  ;  but 
assume  the  composition  of  the  precipitate  to  be — 

FeP04  =  o-2ig 
A1P04  =0-054 


0-273 

Calculating  the  combined  phosphates  over  to  the  com 
bined  oxides,  of  course  the  same  result  as  previously 
found  will  be  obtained,  namely,  that — 

0-273  =  0-131 

(FeP04  +  AlP04)  (Fe203  +  Al203) 

But  calculating  the  FeP04  and  the  A1P04  separately  to 
their  respective  oxide,  there  is  founds 

FeP04  0-219  =  0-1160  Fe203 
—  A1203 

Fe203 

+ 

A1203 

a  higher  result  than  obtained  above. 


ai^u4  0-054  =  0-0225 

FeP04  J  -  - - 

+  ^0-273  =  0-1385 
A1P04  ) 


If  the  composition  of  the  same  weight  of  the  combined 
phosphates  of  iron  and  aluminium  be  assumed  to  consist 
of — 

FeP04  0-054 
A1P04  0*219 


0-273 

there  will  result  as  before — 

0-273  =  o-i3i 

(FeP04  +  AlP04)  (Fe203  +  Al203) 


FeP04 

0054  =  0-0286  Fe203 

A1P04 

0-219  =  0-0915  A1203 

FePOA 

)  -  -  f  Fe203 

+ 

-  0-273  =  0-1201  <  + 

aipo4  j 

)  l  A1203 

a  value  considerably  lower  than  obtained  by  the  other 
method  of  calculation. 

Method  II.  makes  a  much  better  showing  than  the  pre¬ 
ceding  method.  The  chief  objection  to  it  is  the  error  in¬ 
volved  in  weighing  the  iron  and  the  aluminium  as  phos¬ 
phates  and  calculating  them  to  the  oxides,  as  explained 
above. 

This  difficulty,  however,  could  be  obviated  in  the 
following  manner  : — 

Proceed  with  the  analysis  exactly  as  directed,  and  weigh 
the  iron  and  the  aluminium  as  phosphates  ;  then  dissolve 
in  H2S04  ;  reduce  the  iron  by  means  of  zinc  and  platinum 
in  a  H2S04  solution  ;  titrate  with  standardised  K2Mn20s 
solution,  and  record  the  iron  as  Fe203;  calculate  this  to 
iron  phosphate,  FeP04  ;  subtract  this  value  from  the 
weight  of  the  combined  phosphates,  and  then  calculate 
the  remainder,  the  A1P04  to  A)203. 

Method  III.  has  certainly  yielded  the  most  satisfactory 
result,  for  the  difference  between  the  amount  of  the  iron 
and  the  aluminium  oxides  present  and  determined  is  only 
0  04  per  cent,  a  difference  corresponding  to  less  than  two- 
tenths  of  a  m.grm.  in  the  actual  weight  of  the  precipitate, 
Fe2034- A1203,  in  this  experiment. 

The  feature  which  serves  as  the  special  endorsement 
of  this  method  is  the  faCt  that  the  constituents  sought  are 
reported  in  the  very  form  in  which  they  are  weighed,  and 
that  thus  the  introduction  of  errors  by  calculation  is 
excluded . 

In  order  to  test  the  working  of  these  three  methods  in 
actual  practice,  they  were  applied  to  the  analysis  of  four 
samples  of  bone-black. 


The  results  obtained  follow — 


Sample. 

Method  I. 

Method  II. 

Method  III. 

X 

..  0-65 

0-47 

0-47 

2  .  . 

..  0-50 

0-44 

0‘54 

3  •• 

•  •  <j‘5S 

O^I 

0-46 

4  •• 

— Science. 

•  •  °'43 

0*36 

0-38 

The  Absorption  of  Hydrogen  Selenide  in  Selenium 
Liquefied  at  a  High  Temperature.  — H,  Pelabon.— It 
is  known  th:t  if  we  heat  in  a  sealed  tube  a  mixture  of 
selenium  and  hydrogen  at  a  temperature  above  250“  and 
for  a  sufficient  time,  these  bodies  combine  in  part,  yield¬ 
ing  hydrogen  selenide.  If  after  thus  heating  a  tube 
strongly  charged  with  selenide  it  is  allowed  to  cool  in 
motionless  air,  the  surface  of  the  liquid  selenium  becomes 
the  seat  of  an  escape  of  gas  and  the  liquid  seems  to  boil. 
As  the  temperature  falls  the  escape  of  gas  becomes  less 
easy,  and,  lastly,  when  the  selenium  arrives  at  the  state 
of  paste  some  bubbles  burst  the  surface,  projecting  a  little 
selenium  outwards.  The  gas  absorbed  under  these  con¬ 
ditions  by  liquid  selenium  contains  large  proportions  of 
hydrogen  selenide. —  C'omptes  Rendus,  cxvi.,  No.  23. 
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ON  NICKEL-STEEL  ARMOUR. 

By  SERGIUS  KERN,  M.E.,  St.  Petersburg. 


Amongst  the  various  types  of  armour-plate  that  are  now 
seriously  engaging  the  attention  of  artillerists  is  the 
nickel-steel  plate. 

The  Olouchoff  Steel  Works,  St.  Petersburg,  started  the 
manufacture  of  such  armour-plate.  The  first  plate  pro¬ 
duced  had  a  trial  quite  recently.  A  perfect  success  is 
reported  ;  it  behaved  in  the  same  manner  as  the  best 
nickel-plate  coming  from  the  French  “  St.  Chamond 
Works.”  All  the  shells  rebounded  after  penetrating  the 
plate  to  nearly  the  thickness  of  the  same.  The  steel 
shells  were  fired  from  a  6-inch  breech-loading  gun  of  35 
calibres,  and  had  an  initial  velocity  of  2200  feet  per 
second.  The  Olouchoff  plate  remained  uninjured,  and 
showed  no  cracks.  It  contained  3  per  cent  of  nickel  arid 
0-3  per  cent  of  carbon  ;  Siemens-Martin  steel  was  used. 

As  the  Olouchoff  Works  have  no  rolling-mills,  the  ingot 
cast  was  rolled  into  a  plate  8  ft.  X  8  ft.  x  10  inches  at  the 
Government  Kolpino  Works,  and  sent  back  to  the  Olou¬ 
choff  Works  for  hardening  and  tempering.  This  was 
successfully  done  by  engineer  Rzeshotarsky. 

The  first  three  shells  fired  were  manufactured  by  the 
Poutiloff  Works,  St.  Petersburg ;  they  remained  whole 
and  showed  no  cracks.  The  last  two  shells  fired  were 
prepared  by  the  Olouchoff  Works  ;  the  heads  remained 
in  the  plate,  and  the  rear  parts  of  the  shells  broke  up  into 
small  fragments,  which  were  scattered  over  the  ground. 

We  must  add  that  the  Poutiloff  shells  contained  chro¬ 
mium  (about  2  per  cent),  and  were  manufactured  by  the 
Pfoltzer  process. 


DETERMINATION  OF  PHOSPHORIC  ACID. 
By  MM.  A.  VILLIERS  and  FR.  BORG. 


The  instructions  which  are  found  in  analytical  treatises 
and  in  the  numerous  memoirs  which  have  been  published 
on  the  determination  of  ammonium  molybdate  are  very 
contradictory. 

According  to  some  authors  the  composition  of  the 
molybdic  precipitate  is  variable,  and  we  cannot  find  the 
weight  of  phosphoric  acid  present  in  the  specimen  from 
the°direCt  weight  of  the  precipitate.  It  must  be  dissolved 
in  ammonia  and  precipitated  with  magnesia  mixture,  so 
as  to  form  ammonium  magnesium  phosphate.  According 
to  others  the  composition  of  the  precipitate  is  constant, 

and  it  may  be  weighed  diredly. 

We  have  endeavoured  to  fix  the  conditions  necessary 
for  obtaining  exaCt  results. 

We  used  the  reagent  of  Sonnenschein  and  Eggertz, 
prepared  by  dissolving  150  grms.  of  ammonium  molyb¬ 
date  in  luke-warm  water,  making  the  solution  up  to  1  litre  i 
with  cold  water,  and  pouring  it  into  1  litre  of  nitric  acid 

of  sp.  gr.  i*2.  ,  , 

We  suppose,  firstly,  the  entire  absence  of  alumina  and 
iron.  We  add  an  excess  of  the  reagent— about  100  c.c.  to 
o' 1  grm.  of  phosphoric  acid  (PO5).  The  precipitation 
should  be  effected  in  the  cold  below  15  (the  precipitate 
fotmed  at  higher  temperatuies  is  very  thin,  and  is  apt  to 
pass  through  the  filters).  It  is  also  well,  in  order  that 
the  precipitate  may  deposit  rapidly,  not  to  mix  the  reagent 
at  once  with  the  solution,  but  to  let  the  former  run  care¬ 
fully  down  the  side  of  the  beaker,  and  not  to  stir  the  mix¬ 
ture  until  two  hours  have  elapsed.  ... 

In  a  solution  of  sodium  phosphate  the  precipitation  is 
complete  in  the  cold  after  four  hours.  In  presence  of  a 
great  number  of  salts  the  precipitation  is  retarded,  but  it 
becomes  complete  after  a  more  prolonged  contact  in  the 
cold,  or  after  four  hours’  digestion  at  about  40°.  The 
influence  of  potassium  salts  is  of  the  same  kind,  and, 
contrary  to  what  has  been  said,  it  never  determines  an 


increase  of  the  weight  of  the  precipitate  in  consequence 
of  a  partial  substitution  of  potassium  for  ammonium. 
The  retardation  produced  by  these  salts  is  very  decided. 

In  all  cases  the  precipitation  may  be  regarded  as  com¬ 
plete  by  digesting  a  mixture  prepared  in  the  cold  as  above, 
for  four  hours  at  40°. 

A  more  prolonged  digestion  is  a  cause  of  error,  in  con¬ 
sequence  of  a  precipitation  of  molybdic  acid. 

The  precipitate  is  then  washed  by  decantation  and 
filtration  with  water  containing  one-twentieth  of  its 
volume  of  the  molybdic  reagent. 

The  washing  must  not  be  effected  with  pure  water,  as 
the  precipitate  then  passes  through  the  filter.  It  is  dried 
with  the  filter  for  six  hours  in  a  flask  with  a  wide  mouth, 
which  has  been  first  weighed  with  the  empty  desiccated 
filter,  and  we  ascertain  that  the  result  obtained  in  a 
second  weighing  is  identical.  The  ammonium  phospho- 
molybdate  has  a  perfectly  definite  composition,  1  part 
containing  0'03728  phosphoric  acid  (P05). 

The  desiccation  cannot  be  effected  above  100°,  as  the 
paper  begins  to  turn  yellow. 

Precipitation  with  ammonium  molybdate  is  an  excel¬ 
lent  method  for  the  direct  determination  of  phosphoric 
acid,  in  the  absence  of  iron  and  alumina,  of  silica,  of 
organic  matter  such  as  tartaric  acid,  and  of  substances 
which  may  reduce  molybdic  acid,  such  as  the  iodides. 
The  precipitation  will  be  always  complete  after  four 
hours’  digestion  at  40°.  The  precipitate  will  not  contain 
an  excess  of  molybdic  acid  if  the  digestion  is  not  further 
prolonged. 

In  presence  of  aluminium  and  jron  the  (phospho- 
molybdate  may  contain  a  notable  proportion  of  these 
metals.  If  iron  is  abundant  its  presence  is  even  indicated 
by  the  deeper  colour. 

We  cannot  here  weigh  the  precipitate  diredtly.  If  we 
re-dissolve  in  ammonia  and  precipitate  with  magnesia 
mixture  (as  it  is  recommended  in  most  analytical 
manuals),  we  still  do  not  get  rid  of  iron  and  alumina.  We 
obtain,  on  the  contrary,  very  accurate  results  in  the 
following  manner : — 

We  effedt  the  precipitation  of  the  ammonium  phospho* 
molybdate  and  the  washing  as  above  diredied  without 
seeking  to  draw  the  precipitate  upon  the  filter  ;  we  then 
dissolve  with  ammonia  the  portion  contained  in  the  filter, 
causing  the  ammoniacal  liquid  to  flow  back  upon  the 
principal  portion  of  the  precipitate.  Lastly,  after  com¬ 
plete  solution,  we  add  tartaric  acid.  We  may  thus  acidify 
the  liquid  without  re-precipitating  the  phosphomolybdate. 
We  then  render  the  liquid  slightly  alkaline  with  an  excess 
of  ammonia,  and  determine  the  phosphoric  acid  as  in  the 
ordinary  manner  by  precipitation  in  the  state  of  ammo¬ 
nium-magnesium  phosphate.  The  iron  and  alumina  re- 
main  completely  in  solution,  thanks  to  the  presence  of 
tartaric  acid. — Comptes  Rendus,  cxvi.,  p.  989. 


Detection  of  Nitrobenzene. — J.  Marpurgo  ( Pharm . 
Post).— The  author  puts  in  a  small  porcelain  capsule  two 
drops  of  liquefied  carbolic  acid,  three  drops  of  water,  and 
a  fragment  of  potassium  hydroxide  of  the  size  of  a  pea. 
The  mixture  is  carefully  heated  to  boiling,  and  the  aqueous 
liquid  to  be  tested  for  nitrobenzene  is  added.  |After  pro¬ 
longed  boiling  there  appears  a  crimson  ring  at  the  mar 
gin  of  the  liquid.  On  adding  a  saturated  solution  of 
chloride  of  lime,  this  ring  takes  an  emerald-green  colour. 
To  detedt  nitrobenzene  in  soap  it  is  dissolved  in  water, 
mixed  with  an  excess  of  milk  of  lime,  extracted  with 
ether,  and  the  ethereal  residue  tested  as  above.  For 
detecting  nitrobenzene  in  oil  of  bitter  almonds,  the  fadt 
may  be  utilised  that  the  latter,  if  heated  with  manganese 
peroxide  and  sulphuric  acid,  loses  its  specific  odour  and 
assumes  transiently  an  unpleasant  smell,  which  gradually 
disappears,  whilst  nitrobenzol  retains  its  odouron  similar 
treatment. 
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Chemical  Notices  Jrom  Foreign  Sources.  {  Chj S’s’ 


NOTICES  OF  BOOKS. 


Agricultural  Journal.  Published  by  the  Department  of 

Agriculture  of  the  Cape  Colony.  Vol.  vi.  May  18th, 

1893. 

The  Cape  Agricultural  Department  is  making  a  very 
vigorous  effort  to  extend  sound  agricultural  knowledge 
throughout  the  Colony.  The  Journal  before  us  is  one  of 
the  agencies  employed  for  this  purpose.  We  are  glad  to 
see  from  the  “  Editorial  Note  ”  that  “  political  or  personal 
remarks  will  be  strictly  excluded.” 

It  is  complained  that  in  many  districts  crops  have 
suffered  from  the  drought  during  the  earlier  part  of  the 
.year.  Locusts  have  also  proved  very  troublesome.  We 
must  therefore  beg  to  call  the  attention  of  the  Editor  to 
the  utilisation  of  the  eggs  of  locusts  as  reported  from 
Algeria.  These  eggs  yield  an  oil  valuable  both  for  thera¬ 
peutical  and  industrial  uses. 

Experiments  have  been  made  with  different  kinds  of 
\yheat,  such  as  the  Dakota,  the  Medea,  and  the  Neapo¬ 
litan.  The  great  point  in  view  has  been  resistance  to 
rust.  The  results  have  been  somewhat  complicated  by 
the  circumstance  that  wheats  which  have  escaped  rust 
in  one  district  have  suffered  severely  in  another.  It  is 
concluded  that  the  better  the  soil  has  been  cultivated,  the 
less  the  crop  suffers  from  rust. 

On  the  important  subject  of  manures  the  writers  of  the 
“  Agricultural  Journal  ”  follow  the  example  of  M.  G.  Ville 
in  placing  lime  on  a  level  with  potash,  phosphoric  acid, 
and  nitrogen.  It  is  possible  that  the  soils  of  South 
Africa  may  be  poorer  in  lime  than  those  of  Britain. 
Here,  where  lime  is  needed,  it  is  added  to  the  soil  sepa¬ 
rately,  and  not  in  conjunction  with  other  plant  foods,  save 
when  it  is  applied  in  the  form  of  superphosphate. 

As  regards  the  various  guanos  and  other  manures,  we 
note  that  the  analyses  have  been  almost  all  executed  by 
aliens.  _  Our  British  examiners,  we  fear,  are  found  un¬ 
equal  in  pradice  to  chemists  trained  on  a  different 
system. 

Experiments  are  being  made  with  the  Australian 
11  salt-bush,”  Atriplex  numtnularia,  which  seems  to  be 
eaten  by  stock  in  preference  to  the  native  African  species, 
A.  halimus,  which  in  addition  seeds  less  readily. 

The  introduction  of  the  Australian  species  is  chiefly 
due  to  Sir  Ferdinand  von  Muller,  the  distinguished 
Government  Botanist  of  Vidoria,  to  whom  South  Africa 
is  also  indebted  for  the  acclimatisation  of  the  Eucalyptus, 
which  is  now  springing  up  by  thousands  in  what  were 
formerly  treeless  wastes. 

Vine  growers  will  read  with  great  interest  the  account 
of  the  satisfactory  results  obtained,  both  in  Africa  and 
Australia,  by  the  use  of  pure  ferments  from  the  most 
famous  French  growths— Burgundies,  Bordeaux,  &c. 

Over  irrigation,  according  to  a  correspondent,  has  ren¬ 
dered  some  lands  barren  from  the  accumulation  of  saline 
matter.  As  a  remedy  the  Editor  recommends  the  culti¬ 
vation  of  beet,  mangolds,  and  asparagus,  and  especially 
of  the  Australian  salt-bush. 

Attention  has  been  called  to  cool  storage  for  fruit,  in 
view  of  the  successful  results  obtained  in  Australia  and 
Tasmania.  A  room  of  2000  cubic  feet  is  kept  cooled  to 
an  even  temperature  of  40’  to  450  for  two  months,  at  30s. 
per  week,  though  the  outside  temperature  was  about  92°. 
In  such  a  chamber  oranges  can  be  kept  in  excellent  con¬ 
dition  from  eight  to  ten  weeks.  We  feel  a  very  warm 
interest  in  these  experiments.  The  demand  for  fruit  in 
England  is  almost  unlimited,  and  we  should  all  prefer 
African  or  Australian  produce  to  that  of  America  or  of 
the  European  continent,  especially  as  the  former  growths 
would  come  in  at  a  time  when  the  latter  are  out  of 
season. 


The  Hygienic  Treatment  of  Domestic  Sewage.  Peter 

Spence  and  Sons,  Manchester  Alum  Works. 

This  pamphlet  has  for  its  subjedt  the  treatment  of  sewage 
by  means  of  Spence’s  “  alumino-ferric  ”  cake.  This 
material,  a  compound  of  aluminium  and  iron  sulphate,  has 
proved  itself  most  effectual  in  the  treatment  of  sewage; 
and  on  the  small  scale  it  may,  as  here  recommended,  be 
used  without  the  co  operation  of  absorbent  agents  such 
as  become  necessary  when  certain  kinds  of  industrial 
refuse  are  mixed  with  the  domestic  sewage. 

The  instructions  for  the  size,  shape,  and  position  of  the 
settling  tanks  are  thoroughly  sound.  The  importance  of 
a  free  access  of  air  and  light  is  insisted  upon  on  account 
of  the  demonstrated  efficacy  of  light  in  destroying  mor¬ 
bific  microbia.  It  is  sad  that  so  simple  a  truth  should 
have  been  neglected  by  the  London  County  Council  to  the 
great  loss  of  the  metropolitan  rate-payers. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note.— All  degrees  of  temperature  are  Centigrade  unless  otherwise 

expressed, 

Comptes  Rendus  Hebdomadaires  des  Seances,  de  TAcademie 
des  Sciences.  Vol.  cxvi.,  No.  23,  June  5,  1893. 

Researches  on  the  Iron  of  Orifak.— Henri  Moissan. 
—  In  the  specimens  of  this  iron,  which  M.  Daubree  has 
placed  at  our  disposal,  we  have  found  in  one  sapphire,  in 
three  amorphous  carbon,  in  two  sprouting  graphite,  and 
in  one  ordinary  graphite,  but  in  none  of  them  diamonds, 
whether  black  or  transparent. 

Genesis  of  Natural  Phosphates,  especially  those 
which  have  Derived  their  Phosphorus  from  Organ, 
ised  Beings. — Armand  Gautier.— It  is  experimentally 
established  that  at  least  a  part  of  the  tribasic  calcium 
phosphate  and  of  the  bibasic  (brushite)  results  from  the 
action  upon  limestone  of  ammonium  phosphates  derived 
in  turn  from  the  baCterian  destruction  of  nitrogenous  and 
phosphoric  organised  substances. 

The  Assay  of  Manganese  Oxides  by  Hydrogen 
Peroxide. — Adolphe  Carnot. — This  paper  will  be  inserted 
in  full. 

Organo-Metallic  Compounds  Belonging  to  the 
Aromatic  Series. — G.  Perrier. — In  a  former  memoir 
[Comptes  Rendus,  May  rs,  1893)  the  author  has  shown 
that  anhydrous  aluminium  chloride  combines  with  certain 
aromatic  substances,  acetones,  aceton-phenols,  ethers, 
and  phenols.  He  now  purposes  to  show  that  this  com¬ 
bination  is  likewise  effected  with  the  chlorides  of  acid. 
To  this  end  he  has  experimented  with  benzoyl  chloride 
and  aluminium  chloride.  He  has  studied  the  aCtion  of 
the  organo-metallic  compound  obtained  with  benzoyl 
chloride  upon  the  hydrocarbons  and  the  phenols,  benzoyl- 
diphenyl,  benzoyl-retene,  benzoyl-naphthol-0,  and  other 
chlorides  of  acids  and  aluminium  chloride. 

The  Use  of  Vine  Leaves  as  Cattle-Food.— A. 
Muntz.  The  author  recommends  the  consumption  of 
vine  leaves,  after  vintage,  as  food  for  cattle.  In  the 
south  of  France  sheep  are  turned  into  the  vineyard,  after 
vintage,  to  consume  the  leaves.  According  to  the  author 
this  practice  is  not  injurious  if  the  wood  is  thoroughly 
ripened.  The  sheep  do  not  seem  to  be  injured  by  the 
solutions  of  copper  which  are  sprinkled  over  vines  to 
destroy  fungi,  &c. 


Erratum  P.  293,  col.  1,  line  2  from  top,  for  “  even  ”  read  “  soon.” 


Agents  wanted  to  push  first-class  Machinery 

Liverpool8’  Liberal  c°mmission.-Address,  Box  22,  Post  Office, 


July  7. 1893- 
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I  N  D  EX. 


ABSORPTION  and  decompo- 
**•  sition,  improved  apparatus, 
229 

spedtra  of  some  chromium 
compounds,  207, 219,  231,  245, 


“  Abstraction,”  ethics  of,  96 
Academy  of  Science  at  Turin. 
Royal,  13 

Acetacetic  ether,  constitution  of 
sodium,  133 

Acetanhydrocitric  acid,  191 
Acetic  acid,  determination  of 
aqueous  solutions  of,  61 
anhydride,  action  of,  301 
tripropylbetaine,  289 
Acetone,  determination  of,  253 
Acetylcyanacetic  ethers,  conden¬ 
sation  of,  193 

Acetylene,  new  preparation,  25, 


94 

Achroglobine,  288 
Acid,  acetanhydrocitric,  191 
carbonic,  assimilation  of  cer¬ 
tain  plants,  278 
dipropylamidoacetic,  2S9 
ethoxysuccinic, optically  active, 
36 

glyceric,  ethereal  salts,  156 
salts  of  active  and  inactive, 
92 

hydrochloric  and  chlorine,  240 
hydrofluoric,  bottles  of  lead  ior, 
216 

hypochlorous  in  chlorine  water, 
detection  of,  85 
manganous,  functions  of,  265 
methoxysuccinic,  resolution  of, 


monubromgallic,  301 
nitric  and  tin,  interaction  of, 
238 

nitrous,  action  of,  36 
oxalic,  decomposition,  241 
phosphoric,  determination,  241, 
313 

salts,  researches  on,  76 
sulphocamphyiic,  236 
sulphuric,  action  of,  12 
tartaric,  formula  of  ordinary, 
168 

oxidation,  238 

weak  character,  relative 
strengths  of  some  compounds 

4  .of- 285 

Acidic  and  alkalinic  radicles, 
distribution  of,  191 

Acids,  amidobenzoic,  138 
isomerism,  204 
ampelochro'ic,  25 
isomerism  of  the  amidobenzoic, 
145 

orthoxylene  sulphonic,  34 


Acids,  phenetoil  sulphonic,  34 
tartaric  and  citric,  detection  of 
small  quantities  of,  85 
Ackroyd,  W.,  “  Elementary  Che¬ 
mical  Analysis”  (review),  11 
origin  of  colour,  27,  64,  m, 
147 

Aconite  alkaloids,  106 
Aconitine,  112 

“  Agricultural  Chemistry,  John¬ 
ston’s  Catechism  ”  (review), 
11 

“  Agricultural  Journal  ”  (review), 
314 

Aignan,  A.,  rotatory  power  of 
liquids,  194 

Aikman,  C.  M.,  manurial  experi¬ 
ments  with  turnips,  56,  66, 
89 

and  C.  A.  Cameron,  “John¬ 
ston’s  Catechism  of  Agricul¬ 
tural  Chemistry  ”  (review), 
11 

Air  in  sea-water,  solution  of,  99 
solid,  126 

“  Alba,  Experiments  on  ”  (re¬ 
view;,  253 

Albumen  in  urine,  reagent  for, 
109 

Albumenoids,  milk,  nomenclature 
of,  132 

Albumoses  and  peptones,  deter¬ 
mination  of,  254 

Alcohols,  detedtion  of  the  higher, 

215 

Aldoximes,  paraffinic,  isomerism 
of,  190 

Alkalies,  determination,  185 
Alkalimetry  an  indicator,  60 
Alkaline  alcoholates,  adtion  of, 
73,  169 

aluminates,  decomposition  of, 
85, 121 

earthy  fluorides,  241 
Alkaloids  of  cod-liver  oil,  133 
Allaire,  H.,  and  G.  Rousseau,  iron 
chloroburate,  288 
Allen,  A.  H.,  oxidation  products 
of  glucose, 265 

Alloisomerism,  researches  on, 
133,  229 

Aloes,  reagent  for,  253 
Alum  in  baking-powder,  212 
Alumina  and  iron,  separation  of, 
204 

industrial  preparation,  145 
Aluminium,  analysis  of  commer¬ 
cial,  242 

and  iron  in  bone-black,  311 
silicon  in  the  metallurgy  of 
steel,  26 

chloride,  calaly-tic  adtion  of  on 
silicic  ethers,  9,  16,  28 


Aluminium  chloride,  syntheses 
with,  266 

new  method  of  soldering  for, 
96 

Amagat,  E.  H.,  and  F.  Jean,  re- 
tradtometer,  85 

Amber,  detedtion  of  imitations, 

253 

Ames,  J,  S.,  probable  spedtrum 
of  sulphur,  40 
Amidobenzoic  acids,  158 
isomerism  of,  145,  204 
Amines,  benzenoid,  117 
molecular  compounds  of,  142 
Ammonia,  detedtion,  188 
examination  of,  216 
losses  in  farm-yard  manure,  25 
Ammoniacal  fermentation  of  soil, 
121 

Ampelochro'ic  acids,  25 
Amylpyrusate,  158 
Analysis  of  cheese,  97 
creosotes,  83 

ferro-silicon  and  siliceous 
spiegel,  27 
gadolinite,  79 

galena  and  lead  sulphate,  60 
organic  substances,  source  of 
error  in,  85,  96,  99 
pigments  ground  in  oil,  268, 
300 

versus  assaying,  11 
“Analysis,  Chemical,  Pradtical 
Treatise”  (review),  202 
“  Analysis,  Elementary  Che¬ 
mical  ”  (review),  11 
Andre,  M.,  and  D.  Berthelot,  or¬ 
ganic  matters  constituting 
vegetable  soil,  193 
Anhydride,  phosphoric,  adtion  of, 
117 

Animal  charcoal,  169 
fluids,  detedtion  of  biliary  con¬ 
stituents  in,  254 
organisms  intended  for  human 
food,  examination  of,  221, 233 
origin,  rock  phosphates,  240 
Antimony  and  copper,  simultane¬ 
ous  precipitation,  103 
trisulphide,  black  variety  of, 
291 

Apparatus,  improved,  for  decom¬ 
position  and  absorption,  229 
Appert,  L.,  systematic  glass 
moulding,  266 

Appleyard,  J.  R.,  and  P.  F. 
Frankland,  salts  of  adtive 
and  inadtive  glyceric  acid,  92 
Araki,  M.,  and  P.  Dittrich,  spec¬ 
trum  of  methaemcglobine, 
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